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. I. INTRODUCTION

L . /
A. STATEMENT OF PROBLEM

Demand for Agquaculture

It is_evident that aquaculture is a rapidlf groWing industry around

. the world. 1In the last five years over 6 million metric tons have
- been produced annually, which is roughly 10 percent of the world
fish production (1). In the United States about 30 percent of the

Pacific salmon caught ‘is produced by hatcherles, 40 percent of oysters,
catfish and crawfish, and nearly all of the rainbow trout production
is produced by private aquaculturists. Unfortunately, United States
production has not increased in the last five years although consump-
tion has. Many of the species consumed by Americans have techno-

_logical and biological problems which remain to be solved. Further
constraints are placed on aquaculture developments by the lack of

adequate high-quality water or institutional'problems such as site
availability, financing, and licensing.

- As demand in the marketplace for seafood products increases and

technology is created for the culture of marine organisms, develop-

ment of the nation's shorelines and aquatic resources becomes vital -

to the aquaculture 1ndustry.

Studx Area

-'Washlngton State's Puget Sound env1ronment has over 1628 miles of

shoreline which contains numerous protected areas of high quality
saline water. Island County (see figure 1) contains 221 miles of
shoreline and a demonstrated potential for aquaculture. This study
will evaluate the waters of Island County and the adjacent waters

- of Snohomish and Skagit Counties from Deception Pass to Priest Point
' just north of the City of Everett for .natural aquaculture potential

based upon existing natural conditions. Potential land and water
use compatibility problems and analysis will be confined to the

.waters of Island County only.

L 4
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Current PfoblemsiAssociated with.Aquaculture Development

~ Marine aquaculture is a new Lndustry to the U.S. and the evolution-
ary process that customarlly takes place to form controls and opporfq'
tunities for business is just beginning. The use of the waters and

- shpreiines are controlled-by many local, state, and federal agencies -
~each with specific areas of concern. Demand for the use of these
waters is also high and covers a broad spectrum of interests.

The follow1ng list of issues faCLng aqenC1es, c1tlzens and agqua-
culturists summarizes the major problems that have been faced by
‘these ‘groups in the past as the aquacultural industry begins to take
* form. '
ngal Government
‘= Has policies which encourage aquaculture, but which are
unspec1f1c as to the location, scope, and scale of the activity
- Lacks information on aquaculture operating characteristics
- Must represent both local residents and aquaculturists interests
in the evaluation of permits - .
| = Must place statewide interests over local 1nterests on "shore-
' lines of statewide significance” ;

- Burdened with statewide interests that are not well deflned
- Is_requlred to make reasonable and knowledgeable trade-offs

e iveelens s To i e e e T e

B between aquacultural projects and upland and water uses

Ci;iésg ' S .3* o - i‘
- Sees aquaculture as an aesthetlcally objectlonable 1ndustry
- Unpredlctablllty of where agquaculture development will occur
';qurcelves aquaculture progects as reducing thelr enjoyment
of the shoreline . - - '
- Is impacted negatively by n01se and odors of some types of
»:aquaculture '

Aquaculturist ' o R | L.

= Requlres hlgh quality water - -

- Requlres permits and licenses: from many uncoordinated agenc1es
-_-(hnpredlctablllty in permit process '

- Project may conflict with upland owners

=
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-~ Competes with other water relafed uses

A}

‘= Products are most sen51t1ve to env1ronmental impacts from-
. other uses- o

State Government.

- Has many uncoordinated agenc1es .
Bdes not interact directly with cxtizene>(
B Has insufficient 1nformation on 1mpacts of aquaculture on

]

the surrounding enV1ronment to arrive at reasonable decxsions

on permlts

Federal Government

- Deals only with certain spe01fic areas of concern
'.- Certain concerns overlap w1th state and 1ocal jurisdictlon

- Current Jurisdiction

An understanding of the current jurisdictions and their areas of
: responsibilities is reviewed to fully perceive the proceduraliproblem
'of the parties and the local government's need for initiating such a

-

. the permits they issue, and the procedure used for the issuance of

T

=~these permlts.
B "§COPE AND PURPOSE OF STUDY

‘:PurEose: | , B .:li’ o A _ . . _
- It is not the intent of this study to evercomeijurisdictional prob-
. lems, solve technological difficulties, open the door for massive
industrial development of the shorelines or prevent respon51ble use
of a valuable renewable resource.

-]The'purpoee'of this study is to provide: (1) more predicteui;ity
"]for‘both aquaculturists and citizens in the shoreline permit process;
(2) citizens and local government with information as to what to

ek

-anticipate in the future from aquaculture proposals; (3) mitigative
measures and regulatory controls to alleviate long~term adverse
‘impacts; (4) a methodology whereby aquaculture applications are

=4 -

g Study. Table 1 indicates each agency with regulatory responsibilities}



PERMIT ISSUING AGENCY COST REVIEW PERIOD = ISSUED . - ' REQUIRED FOR REMARKS
Federal | | - |
Section 10 and/. Army Corps of , N/A 60+ days Once " Work in navigable = Permit issued only if i

or Section 404 Engineers _ . _ : waters(section 10) SMSD permit has been issucd.
Permit : . _ o ‘ o ~ or dredging and dis-

posal of material in , L
navigable waters. .

E.I.S.; Corps of U.S. Fish & N/A . N/A . N/A - Compliance with fish Participates in the review -
Engineers Permit; Wildlife Service . : - S . - and wildlife protec~ process of each document,
Shoreline Manage- L . Co tion laws. : _

nent S.D.P,; Nat'l
Pollution Discharge
Elimination System

Permit L , : ‘

E.I.S.; Corps of U.S. Coast Guard N/A - NA N/A Review for naviga- Participates in the review
Engineers Permit; , , _ . tional hazards and process of each permit.,
Shoreline Manage- : , . 1identification "

ment S.D.P.: Nat'l L , - o : . . o
Pollution .Discharge
Elimination System

Permit _ e :
E.I.S.; Corps of Nat'l zmnw:m , “N/A - N/A N/A . . Compliance with , MWnﬁHovaﬁmm in the review
Engineers Permit; Fisheries Service . _ - fish and wildlife 'process of each permit.
Shoreline Manage- . i _ , o protection laws Lo o

ment S.D.P,; Nat'l _ : _
Pollution Discharge o _ : . _ L o -
Elimination System ‘ . v o

Pernit
Salmon Aqua- Wash. Umvn. of - No . N/A - | Expires Demonstrating abil=
--gulture Permit ~ Figheries(W.D,F.)  Charge S 12/31 fol- ity to conduct salmon
, Co , _ - lowing: date aquaculture activities
| : - " of issue : : :
- Aquaculture . - W.D.F. . $100,00 N/A ' Expires 12/ Cultivation of food Issued after WDF Salmon
Farm License - : S _ : 31,follow- animals for commer=- = Aguaculture Permit is .. _
, ing date of cial purposes. . approved. .

issue,

- " - - -

e emarmens b e



‘Waolaesale

. ¥ish Dealer

license

Retail Fish
Dealer License

Geoduck Diver

or Tract License .

Clam Fzrm
License :

Ovster Farm

License .

Commercial
I'ishing Gear
License or
Permit

Hydraulic
Permit

aﬁsnxwaa and
_px:wma Certi-
fication

Oyster m:m msmww
Iransfer Permit

Cvster Reserve
l.icense

“tlealth Certifi-

cation

'

[
'

1SSUING AGENCY
S.Urm.-
' 4

z-.c-m- -4

.

y.

N

W.D.F,

E.U»m.o .. . , .

W.D.F,

W.D.F.

W.D.F,

s.o-m.smr

.cmmﬂ..om Social

& Health Services
(D.5.H.5.) ,

W.D. m

COST

REVIEW PERIOD

s 37.50  w/A
5.00° N/A
50.00 N/A
Diver
100.00 )
Tract.
15.00 N/A
15.00 N/A
~Varies 2\ Z\w
method of
.catch
N/A N/A
- N/A
N/A N/A
. 15.00  N/A
No Cost N/A

D.5.H.S.

o e e e e i ) e e

ISSUED REQUIRED FOR

Expires Dec Wholesale opera=
31,Following tions (sales)
date of issue

Expires Ded Retail operations

31,Following (sales)
date of issue

Expires Dec For commercial har-
31,Following vest of geoducks
date of issue

Expires Dec For commercial pur=-
31,Following poses of privately
date of issuebwned or leased tidelands

Expires Dec For commercial pur-
31 onpospua poses of privately « .
date oI issuebwned or leased tidelands

Expires Dec For commercial fishing,

' 31,Following harvesting of clams

date of issuebr geoducks

Once  Alteration or Con=-
- . sumption of water
_ resources,
Annual Shellfish Processing

Expires Dec Claims and/or ommnmn
3l m0pH02F=@ transfers

_mmnm of issue

Expires Dec Taking Oysters from
31,Following State Reserve
date of issue

Annually by Rearing Shellfish for npmam~ oysters, mussels,
geoduck tracts

1st of Octo~ human consumption
ber X

..-—._..-.

' REMARKS

_Includes diver and
harvest of other clams
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PERMIT
Shucking and

Packing Certifi-

cation

Lease

"N.P.D.E.S,
Permit

Local
Shoreline
Management
Substantial
Development
Permit

ISSUING AGENCY -
D.S,H.S.

Dept. of Natural
Resources

umwﬂ. of Enerqgy

County or City
+ D.0.E,

Days

COST ~  REVIEW PERIOD ISSUED
N.A, Annual
Commensu- 60-90 Days Varies w/
rate w/fair activity
market value
N/A Once
Varies From 90-270 Once’

REQUIRED FOR REMARKS

——reeee A b

Shellfish.

Beds of navigable

"waters and publicly

owned awmmpmvmm

" Effluent discharge .. .
points source

nog;mnowmp\»ncmoapncwmw

Projects
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"controlled to increase productivity. ! . .0
: \

evaluated; (5) citizen fecoghition:of'the technological and environ-
mental constraints limiting suitable sites for commercial aquaculture

development; and, (6) an awareness and possible direction for state

':énd federal'jurisdictions to consider in the development of their

" regulations.

- Scope of Study v _ o _ _

"The first step required in defining the scope of work is to define
_fthe'discipline which we are studying. Today's aquatic environment
.'3'finds many activities which conceivably can be considered under the
' realm of aquaculture. To identify those activities which are con-

sidered in this study, a definition of aquaculture is provided which

" elucidates the actions which are being evaluated in this study.

1 AQUACULTURE: The culture and harvest of organisms for profit or

~gsocial benefit from an environment which is controlled or semi-

A=y A
\A/ PO A

NN

~ More appropriate would be the use of the term "mariculture” since _
. this study deals only with marine waters; however, the popular term

"aquaculture” has been used by agencies and individuals to such an

" 'extent that it would be unrealistic to make that change in termi-

‘nology at this point in time.

' “pTheafirst step undertaken in accomplishing the purpose of the study
~ is to identify the potential for aquaculture based upon natural

conditions. Species, rearing methods, and areas suitable for com-

- mercial development will be identified given existing knowledge and
" .what can be predicted for the next decade. Economic, market, and
~ legal considerations are not incorporated for determining potential

as they are not "natural factors".

_The second step is to analyze the problems associated with allowing

the various forms of potential aquaculture industries to conduct

- business given the existing land and water uses in Island County.

As conditions change, so can thelanalysis of problems without the_

- - .
. : T
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g:heed to‘devélop a new méthodology.~»The.methodoiogy developed is -
comprehensive so that new conditions will still fit into the evalu-

ation system devisgd."As new technology or different economic

"Aassumptions make'neW'aqﬁacultural techniques more feasible, they
can be added dlrectly to the system w1thout the nead for major

‘-”The third and final stage of this study is to recommend regulations
and policy statements, as well as mitigative measures which will

assist local government in deallng with the growth of the agua-

‘culture lndlstry and the associated problems which result from that

Use of this Report

This report will primarily be utilized by three of the flve groups
which were identified in Section A of this chapter. First and fore-

vmbst, this study is intended for the use of Island County, and other

local agencies which may adapt its findings and methodology. 1Island

- County will use this to evaluate the aquaculture proposals which it

receives, to determine more thoroughly what impacts can be expected
fron the aquaculture use, and what significant environmental impacts
can belexpected which might not be able to be mitigated. At the
stage of the permit process where the decision must be made to issuer

‘the permit or not, this study will assist in identifying the specific

water and upland uses which are compatlble or 1ncompat1b1e with the

fproposed aquacultural method. Thls 1nformatlon, and knowing the

criteria used to make the determination, will assist the decisionf.

‘maker in determining the probable results of the issuance of the
permit. This information can also be turned around to help the local
- government guide potential aguaculturists to find areas which will

:, “be compatible with adjoining uses. ' '

This study alSo identifies mitigative measures and use regulations

which can be applied to’'an aguaculture project in order to lessen its
negative impacts or make it more compatible with other uses. These

-

-9
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" conditions are specific; the study .also proéoses more;genéral policy

statements which lay out the criteria for decision-making, and also’

. propose certain requirements which‘will ensure that approved projects

do not become an onerous burden on the community following their

. approval.

”This’study will also be used by citizens concerned about aquadulturél
'projegts'as well as persons and commercial enterprises involved in

aquacultural enterprises. vCitizensAwill be able to use this infor-
métioh to determine to what extent'a_proposed'aquacultural method

will negatively impact the area, what possible measures can be taken

in order to lessen any problems, and whether there may be any altex-
native methods of aquaculture to raise the species which will be less

harmful to the area. This study will give citizens information so

that they will be able to make informed comments on an aquacultural

- proposal.

. The aquéculturist'can use the study in two ways - first, it provides
guidance as to the most suitable locations around Island County for

various species and methods based on natural resource constraints;

" second, by assessing the proposal against the criteria described in

the project evaluation system, the proponent will have certainty as

 to whether his project has the potential for approval and what the
: major issues are which will be debated during the permit process.

This information will guide the aquaculturist toward a location,
aquaculture method, or a different proposal which is more 1liely to

vae approved.
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‘4,2. Currently under commercial culture nationally or internationally

-. -\ . -_ -,

 IT. SPECTES POTENTIAL.FOR ISLAND COUNTY

Potentially Suitable Séecies

A tremendous number and variety of finfish, shellfish, zooplankton,

and marine alga are potentially suitable for aguaculture. They are
too numerous to be individually described in an overview of this -

" length and depth; however, by reviewing species that fall into four
different categories a list of major species/groups were identified

as worthy of further consideration. The categories were as follows:

- Currently under local commercial culture e. g., salmon, oysters,

clams, and mussels.

~e.g., tuna, flatfish, abalone, scallops, and brine shrimp.
3. ’Experiﬁental culture e.g., lobster, rockfish, and seabass.
4. .Potential for commercial culture; however, no significant effort.
. has been attempted e. g.,.urchlngs, barnacles, 11mpets, and
sea perch. ‘ ‘ ‘

Although somewhat unscientific, species are referred to be a common
" name which represents a group of phenotypically Similar_organisms
e.g., algae, clams, for ease of understanding by layman.

. Species Literature Review : :
-._,Over 270 species comprising some 60 speczes/groups, each fitting lnto
~one of the above categories, were identified. These 60 spec1es/groups.

were reduced to 22 groups by a review process whlch used as criteria:
(1) ‘The potential for development within the next decade
. (2) If the species/group can be cultured in a marine environment

similar to Puget Sound, Washington. ‘ L

~-Table 2 lists the 22 spec1es/groups -and their member spec1es with

'.501ent1flc and common names.

' The 22 species/groups were then further investigated through a compre-

hensive literature review for specific status on available rearing
technology, life cycle requirements, and natural resource requirement.

-
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The literature review included a computerized literature seéarch
' as well as references from experts contacted throughout the Pacific

.- Northwest. A blbllography of material reviewed is presented as an

 ',-append1x to thlS report. A summary for each species/group is pre-

... sented which outllnes'cur:ent knowledge of the groups under further

;‘consideration.

':§pec1es Evaluatlon and Selectlon

' ';These 22 species/groups were numerlcally evaluated based upon infor-

. mation generated in the literature and in contact w1th other experts
e1n the aquaculture field. This evaluation (see table 3) produces a
list of 8 species/groups (table 4) which are considered to have the
highest.potential for development in Island County marine waters.

- These 8 species/groups will receive further analysis throughout this

—red

{

Ii-;;'

I
d

e

‘study. The element descriptions of the species/group evaluation

- matrix and scoring criteria are presented in table 5.. It is not the
intent of the spe01es/group evaluation matrlx to discard the other .
;14 species/groups. If major breakthrough in technology and/or

W WS S W R e

information on life history or market conditions change, any of those
species have potential for commercial aguaculture development. By

. changing the ratings on the evaluation matrix one can determine the

- potential for any given specie. Any species which are ranked higher

".because of changed eonditions can then be incorporated into the
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.analysis in the remainder of the report. It is important that an
active species evaluation process be maintained in order to provide
. Island County with a program responsive-to aquaculture and public
' concerns.. | [ ' AR



1

s_ = Na He o0 N N

S

Spécies - Group

‘Algae (Mariﬁe)

| Abalone_

Baitfish
Baitworms

Barnacles

 Table Z . Listing of Pr1nc1pa7 Members

Which | were Considered Candidates for

. rAquaculture Deve]opment in Island County, Wash1ngt0n

.'Scientific Name

' Ahnfe]tla gigartinoides
~ Alaria
Callophyllis flabellulata
~ Caulacantus ustalatus

" Constantinea subulifera
Enteromorpha
Farlowia mollis
Gelidium purpurascens

.Gigartina exasperata

Gigartina papillata
Gracilaria sjoestedtii

- Gymnogongrus linearis
Iridaea cordata
Iridaea heterocarpa

- Laminaria
Monostroma
Neoagardhiella baileyi
Nereocystis
Palmaria palmata
Plocamium cartilagineum
Porphyra perforata
- Prionitis lanceolata

-

“Common Name

Rhodomela larix ’-

Schizymenia pacifica

" Haliotis kamtschatXana
Haliotis rufesens
" Maliotis walallensis

| Ammodytes hexaptreus
Clupea harengus
Hypomesus pretiosus

" Euzonus mucronata
- Neanthes virens
- Nereis vexillosa

- Balanus sp. .
~ Lepas sp.

\
W

Pihto abalone
Red abalone

~Plat abalone.

-Pacific sandlance

Pacific herring

"~ Surf smelt

’ Blooaworms

Sandworms

Pile worm

"Acorn barnacles

Gooseneck barnacle
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"© Table-Z . Listing of Principal Members Which Were
' Fonsidered Cendidates for Aquaculture Development (Continued)

"~ "Species - Group

Brine Shrimp

Clams

Cod

Crabs
" Flatfish
- Lobster

31 Mussels

, Qétopd$ B

Oysters

" 'seientific Name

~ Artemia salina

Mercernaria mercernaria

Mya a;enaria :

Panoﬁea generosa

Protothaca staminea .
- Saxidomus gigénteus

Venerupis japonica

Anoplopoma fimbria
* Gadus macrocephalus

Microgadus proximus
" Ophiodon. elongatus

Cancer magister
Paralithodes camtschatica

‘Hippoglossus stenolepis
Platichthys stellatus

‘Homarus americanus
"Mytilus californianus .
Mytilus edulis

- Octbpus dofleini
Crassostrea gigas

Crassostrea virginica

Osfrea_edulis

Ostrea luridia

]I A

- "Common Name

~ Brine shrimp

Quahog
(Cherry stone,
hard. clam)

. . Soft-shell clam

- (Eastern)

" Geoduck

(King clam)
Native littlenech
"(Steamer)
Butter clam
(Washington)
Manila clam
(Japanese Little
neck steamer)

Black cod. .
Pacific cod
Pacific tomcod
Ling cod.

‘Dungeness crab

King crab

Pacific halibut
Starry flounder

Lobster

Ocean mussel

Blue mussel
(Bay mussel)

~-Octopus

"Japénese oyster

(Giant Pacific)
Eastern oyster

(Native pop. in

Boundary Bay)

_European flat

oyster
Olympia oyster
(Native oyster) .
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;§peci¢s - Group

~ Rockfish

'-i Salmon

'7  Scai]opé
‘§g§_Cuggmberé

- Sea Perch

' '-Shrimp‘ -

~Trout

' Urchins.

Snails _'“

_',:

<

“Scinetific Name

Sebastes auriculatus

Sebastes caurinus
Sebastes flavidus
Sebastes maliger
Sebastes melanops
Sebastes nebulosus

- Sebastes nigrocinctus

Sebastes pinniger

. Sebastes ruberrimus

Oncorhyhchus gorbuscha .
Oncorhynchus keta '
Oncorhynchus kisutch

- . Oncorhynchus nerka

Oncorhynchus tshawytscha

. Aequipectin irradians

Hinnites multirugosis

Patinopectin carinus
Patinopectin yessoeneis

- Parastichopus californicus

Cymatogaster aggregata
Embiotoca lateralis

. Rhacochilus vacca

Crago'sp.
Pandalus danae

"Pandalus platyceros

o ~“Polinices 1e&isii
‘Tegula funnebralis

Salmo clarki
Salmo gairdneri

'_Salmo salar

StronQy]ocentrotus
franciscanus

-

L1st1ng of Principal Members thch Here
ConSIdered Cand1dates for Aquacu]ture Deve]opment (Contlnued)

" Conmor Name

~ Brown

Copper
Yellowtail
Quillback

- Black
- China

Tiger
Canary

Yelloweye rockflsh

or Red snapper

Pink
Chum
Coho
Sockeye
Ch1nook

w— P

Bay 5callop

" Purple-hinged

rock scallop
Weathervane scallop
Sea scallop .

Red sea cucumber

Shiner pérch
Striped perch

Pile perch
" Bay shrimp

Coon-stripe shrimp

- Spot prawn

Moon. snails
" Turbon snails

Cutthroat trout

A'. Steelhead trout

(Rainbow trout)

- Atlantic salmon

Giant red sea urchin
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TABLE 4 -~ SPECIES CANDIDATES RANKING

. Oysters

Clans’

- Mussels

Salmon

' Trout
"Algae

- Scallops

 Abalone

- Shrimp

Barnacles
Snails

-~ Baitworms
*- Cod

Flatfish
Rockfish
Baitfish

. Lobster

Crab

. Sea Perch
. 'Urchins

Octopus

Sea Cucumber

147 -
142
128
127
127
125
123
117

“.
017
105
105
104
102
102
102
101

26
96
95
89

85

78

T -9

‘High-Potential
(3.5 average or better)

Medium Potential
- {3.0 to 3.5 average)

'Low Potential :
(Less than 3.0 average)
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‘Table 5. Evaluation and Scoring Criteria for the Spec1es/Grogg

 Evaluation Matrix - .

The purpose'of this evaluation was to provide an objective selection

v;of those species/groups which offer the highest potential for aqua-
' culture deVOlopment in Island County within the next decade. Diffi-

cultles do arise when using common characteristics for species with

. diverse requirements, e.g., algae, clams, salmon. Additional problens
_arise when data gaps for particular components exist or the gquality-
- of information does not warrant a specific dec151on.‘ Judgment calls

were requlred-for many of the individual ratings where those problems

arose decreasing somewhat, the objectivity originally'desired. How-

ever, the composite scores reflect many criteria which tend to average

‘out individual weak spots in the avallable information. Experts may
_argue individual scores, yet the outcome of spec1es with the highest

potential remains the same.

- Several accomplishments in addition to rating the species/groups was
. gchieved by conducting the evaluation matrix: (1) problem areas

within certain species/groups constraining development is clearly

‘illustrated which may assist research development organizations in

‘ '1idehtifying future activities; (2) a large amount of data was effi-
zrfciently présentadfand, {3) the aquaculture industxry is comprised of _

‘u  many complex factors affecting future deyelopment which result in a

" high risk operation.. ' ' ' o '

‘ The'higher nﬁmber indicates that the speéie/group is more suitable .

for. commercial aquaculture based upon what is known about that
particular criteria. In certain cases, when no information exists

. but the criteria is not expected to be significant in itself for

preventing aquaculture development a rating of three was given.

" This will prevent extreme bias until more information is obtained.
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. LIFE HISTORY CONSIDERATIONS

Abundancy in Puget‘Soﬁnd - Providee aquaoulturist with easy access

to egg/spat stock. S .
‘Score . . " Description -
5 f,‘ ' - . Extremely abundant
3 .‘.':- o iffAbundant only in selected areas

1 '.'; SR ' . "~ Stock must be imported

3

eMorphology Understood - Alds in developlng approprlate husbandry

'.technlques.
. Score N o i"Descriptron _
5 - . : - Complete understanding of morphology
"~.3._ _. : S Partial understanding of morphology
'ir'_ S ' o No understanding of morphology

A Y

_ Hybridization Potentlal - Offers greater genetlc manipulation
capabilities. '

' Score : o ‘Description .
5 ‘ - .~ High degree of hybridization potential
3 I : . Average or unknown hybridization potential

S o ‘_'Low degree of hybridization ‘po'tential

~

"'fewer developmental stages.-

Score - ' s Descrlptlon
5 _A‘. ... " -omeor two stages
3 . .. 7. - . several distinct stages
I o S many stages

Gregarlous in Nature - gregarlous behavzour is. more sultable to

dense conditions of commerc1al aguaculture.

‘Score : . - " Description ,
5 - Found in high numbers in a given area
3 : | Found in average numbers in a_giﬁen area
‘£ Found in low numbers in a given area

T - (o
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CTABLE 5 (eont)

Mature Eariy - Early maturation pfpVides more reproductive cycles
for a given.period of timeswhich affects the feasibility of various
production stratagies. : S , ,

.. Score : =.* 5-_-%Des¢riptﬁm1' -
5 _  R o ;'fReéches sexual maturity at market size
3 - o Reaches sexual maturity somewhat after market
'_‘size ' '

1 o ;f o . Reaches sexual maturity long after market siz

. : - L . ) . . - )
-Rapid Growth - Time required to grow from ititial stocking to market
. size. P

Score _ o ' Description
5 '~ less than six months
-3 S B |  nine and twelve months
N ‘ .'longer than fifteen months

jCanhabalistic - Cannabalism prevents high density culture

" 'Score I " Pescription
5 . 'No cannibalism A ‘ .
3 L . ' pPeriodic cannibalism with size diséarity '
1 o _i R ' . Highly cannibalistic

'”fPreéatoré‘(Preyéd’on)— Few predators reduces éroblem for non-captive
culture. B ' B B

 Score R  -3 pescription ,
5~ . ' .. wnittle or no predators |
' 3f ' o S — Some predation especially auring certain
_ ' ' ' ‘stages of development B '
_1,_1--.'  ST ‘b'/ Many predators
! B J
-

'_'-J:p«\\
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Diseases and Parasites - Suceptibility of species to diseases. and

parasites increases mortality and controls regquired.

' Score o B .. - Description _
- 5 IO | ' Little or no.problem with dlseases and
) ' "N ; . ' :o'para51tes I
3 - _'ﬁN i .’_ N _Average suceptibility but some treatment
| _n"f available L i
1 ¢ 'N”}LN, R Many dlseases with no treatment available

Easy to Collect(eggs/spat, juvenile, adults) - The ease of collection
in natural or articifial environments reduces the cost to the aqua-
culturist. " I

" Score ' : . Description |
5 . . Large and sessile .
3. B r' ' Smaller and/or some mobility

1 o - Small and mobile

- - High Fecundlty - Requlres few adults to supply required egg/spat -

reduces costs of broodstock capture/maintenance.

- Score . Description
.. 5 . 100,000 +
3 . 10,000 - 50,000
¥ .-+ " Less than 5,000

" Nutritional Needs Known -'Nutritional information is an asset to most

' species cultured.

. Score S Descrlgtlon

5. . Most basic nutritional needs are known
3 . some basic nutritional needs are known

1 - f o ' : None of ba51c nutrltlonal needs are known

'-REARING TECHNOLOGY CONSIDERATIONS . S i , S
' Growth Rates Can Be Accelerated - Accelerating growth rates decreases

rearing times and greatly enhances the commercial prospects.

Score ' » : Description
5 . Demonstrated acceleration of growth rate

- S * - to a high degree

I — 1>
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TABLE 5 (comt-)

Score ' -‘;;r.“: " Description .
3 S - No demonstration of growth rate or demon-

strated to an average degree

:7171 o o Tl;f?;f. No acceleration of growth rate demonstrated

_Density High in CaptiVity'— High densities reduce required rearing

' space. o _
.. Score S ::lr'3':Descr1ptlonn
5 . flj*g.“n : Extremely high densities w/little problem
”“3”'7 _ Ce - -Average densities w/some problems
r | d':dj_éfV v,Extremely lov densities

Hatchery Technology - The more hatchery ‘technology that has been

developed, the less unknowns to the aquaculturlst and rellance on
wild stocks.

~ Score S ' Description |
5 » -Hatchery technology completely developed
3 - '~ Some unknowns in the hatchery technology

1 . Hatchery technology undeveloped

Growout Technology - Aquaculture development can'proceed to a commer-

cial scale when growout technology is comprehensive.

- Score N Description
5 ... . Highly developed technology
'_'3‘l e - 'Baslcs understood'w/some pnknowns

1 S {:ira-Undeﬁeloped technology

Hardiness in Captivity - Capable of withstanding variations in environ-

: mental parameters e.g., sallnlty, temperature, which may cause stress.

Score o S Descrlptlon

5 S ,"Very tolerant of large variations

3 o d ,: :'-l. Somewhat tolerant of reasonable varlatlons
1 ' l _’].- - - No tolerance of variation

Broodstock Maintenance - The ability to maintain broodstock will reduce

dependency of eggs/spat/juveniles from other sources.

- -

T - \3
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1»SC6fe ' ' oo ft Description
i 5 - '_.'-'%g.,f.Easy to maintain
-3 L ';T»fif_TSome difficulties encoantered or unknown

L _;_;;;_'Extremely difficult

"iControlled Spawning - Ach1ev1ng controlled reproductlon in capt1v1ty
-'greatly affects the avilability of stock for culture.

--s Score. . e f ., . Description _
| 5'  ' A ”»_ . "o;[ijivaontrolled spawnlng demonstrated and presents
' RN . no problem _
'_3 37 SR - " Controlled spawnlng demonstrated w1th certaln
S - difficulties '
Sy ~ Controlled spawning undemonstrated

‘_Cohmercial Feeds Available - Greatly affects aéuaculture potentiai where
supplemental feedlng is requlred. '

'_Score ' ' - 'Description
5 . -Demonstrated complete commercial dlet
; | ~ available |
3 _ " Some nutritional problems/commercial

‘availability uncertain

T o No commercial diet known

ifﬂf Food Conversion Eff1c1ency - Reduces cost to operatlon where supple-

[y

1l

" mental feedlng is requlred.

1

- NN WM S M
| S | e . . Lo ™

i
4

.!!!-.

. -

”“fScore _ .~ - Description
5 . . __1“'f':_f~ngh feed conversions
3 - 3"j-"_' ' Zf_ Average conversion or unknown
N . Low feed conversions

JPolycultﬁre Potential ~ Species adaptability to the presenoe of other

speCLes provides the aquaculturlst with greater potential.'

- Score _ - Description®
5 _'.. : : Highly adaptable with most species
3 o  ,',” .~ - Adaptable with certain species

B Y - :f' -+ Unadaptable | '

= 14
~
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"Trophic Level - A high score'is“given for ability éo convert materials

low on the food chain which occur naturaliy_and reduce cost to an

' aquaculturist. |
Score _'_.” _;fgfﬁi%Descrlpelon , o .
.5 [P f;}.:fHerblvore-prlmary producer feeds on plankton
3.31, . :'_ l;'ff>M;xed/Herb1vore/Carn1vore feeds on zoo- |
L o . _Vi*plankton ‘and invertebrates oo
1 >+ . - carnivore feeds on other carmivores

ECONOMIC CONSIDERATIONS | . |
 Existing Local Market - If an identifiable local market exists it
 increases opportunity for commercial development. '

. Score o Description
5 ' . . High demand over supply
3 S " Market exists-demand meets supply
1 s 'No local market

- Bxisting National Market - If an identifiable national market exists,
it increases opportunltles for commercial development

Score . _ Description.
5 o . High demand over supply
3 , . 'Demand meets supply

E 1 L f_ No national market

'; Recreational Use - Species with potential for_recreational fishing/
- @iving increase the fea51b111ty of commerc1al aquaculture.

' Score : - .. . Description
5 ::._f_‘ .'.;‘ Potentlal for recreatlonal fishery hlgh
3. Moderate ' |
SN T ;_‘:.; . Not foreseen . '_ s

Local ProéessingﬁFacilities - Local processing facilities increases
“the feasibility of commercial aquaculture.

Score _ Description’
5 ST . Species specific facilities in operation
-3 . . . - Some facilities w/adaption for species
1° . None available |
v -5
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" National Processing Facilities - If product is easy to transport,

- processing fac1llt1es 1ncrease fea51blllty of commercial aquaculture.

Score o : -;rT-_Descrlptlon IR
5 f';: t3'_ ",”jfuMany fac111t1as in operatlon
3 - "; e } .:_L”Some facilities available

1 S : *f,' - T No fac111t1es in operatlon

'Fresh/Frozen Avallablllty - If the product is avallable year round,

expecially in the fresh state, the commercial prospects increase.

- Score © - . Description , _ _
5 S Available on a year round basis
-3 . - " ‘Available seasonally
1 S . Restricted Availability
ENVIRONMENTAL CONDITIONS LI

Island Co. Water Sensitivity - More sensitive species increase risk

of stress and mortality and limit suitable 51te availability.

Score . Description
S5 _ Very tolerant of environmental changes
3  Somewhat tolerant of moderate changes
1 : o -, Strict requirements w/little tolerance
L ]
L 2
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' © III. REARING METHODS POTENTIAL FOR ISLAND COUNTY

" selection of Potential Reaaring Methods

  :Many methods are in use for rearing marine organisms in the world.‘
- today. The$e methods vary from small scale projects to massive enter-—
prises covering hundreds of acres. The degree of technology employed

appears to be dependant upon two basic factors: (1) the controls

o imposed by applicable jurisdictions; and (2) the severity of the aquatic
" environment. B - ST

 5Assessing which methods-may'be proposed in future years is almost
- limitless although the same two factors will continue to influence
 the methodology for commercial aquaculture. An analogy between agri-.

culture and aquaculture is drawn for many issues that arise over
development of the industry. However, determining methods of rearing

. for aquaculture is much more complex, in terms of farming, because of
~‘that third dimension imposed by water - depth. '

Aquaculture activities can occur in five major zones: (1) shore-based;

(2) intertidal (from high water to extreme low water); (3) sub-tidal

(from extreme low water to about 10 meters); (4) surface (located in
10 meters to 90 meters of water); and, (5) submerged from water surface

. to sea bottom (in depths of 10-£% meters). (See Figure 2.) -

BN
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- " FIGURE 2. ZONES OF REARING
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‘-Certain methods are applicéble to éaéh zoné foroa particular species.
- All zones end in 90 meters 0f water as beyond those depths it is
‘:extremely dlff;cult to have access because of diver and equlpment
llmltatlons for hardware lnspect101, serv1c1ng, and harvesting.

' Methods of rearing for those five zones was developed by rev1ew1ng

S TN N Em "
| - | -, R - .

[ SR |

JR— |

i tned

f;the technology employed in the U.S. and other foreign countries e. g.;
:France, Japan, Norway, where aquaculture is a significant industry.

It was determined that rearlng methods can be classified as either
‘controlled or semi-controlled. A controlled method is defined as
,':manlpulatlng the substrate, creatlng captive env1ronments, and/or ‘sup-
. plying feed on a regular basis. A semi-controlled method would involve
”Athe release or transport of juvenilés to a natural environment. A’
;;summary of those methods for the various comblnatlons is presented

in Table 6. , R s '

»_Desoription of Rerring Methods ‘ a
Of the eighteen methods of rearing, many variations exist. For example,
 surface cages may include, but are not limited to five-sided net-pens,

hexagonal net-pens, horizontal nets, and impermeable cages. Major
_components and physical characterlstlcs of each method of rearing is
glven, in some cases w1th an 1llustratlon, in the follow1ng descrip-

tlons.

_'1; %INTERTIDAL AND SUBTIDAL RESTORATION . _

R . Species: Abalone, Algae, Clams, Mussels, Oysters, Scallops

' The cleaning and removal of debrls_f;om intertiday and subtidal
éreaé can classify as an aguaculture method when this activity
7is'§esighed to return an area to a natural state as a prelude .

. to natural or artificial seeding. The scale of restoration can’
vafytoreatly but usuallylincludes both manual shore labor and

- mechanical systems such as cranes and barges when large debris

" such as logs or old bulkheads must be removed. This method is
conducted in rearing method zones 2 and 3. Harvesting is conducted
by'mahual'methods or with floating mechanical harvesters.



g N4

Gl
e

=43




2

N
e

(U SN SNBSS B N N N AN A A

-
Wmww Y Wy

.

L.

PR SRR

RELEASE INTO THE NATURAL ENVIRONMENT S
| Species: Abalone, Clams, Oysters, Salmon, 8callops, and Trout
i This method is similar to natural bed seeding except that natural
beds may not currenely exist, or be unapplicable to the specie
released such as salmoh and trout. .The future harvest of an area
is 1mproved by simply increasing the number of eggs, spat, or
Jjuvenlle organlsms without enhancing their env1ronment.A ThlS
" method is usually done in conjunctlon with a juvenlle rearing
vprogram at a land based hatchery. Boats (12'-20 ) or barges .can
- be used to release the juveniles, or release can be done from the
- shoreline, creeks edge, or hatchery fa0111ty. This method is
| conducted in zones 2, 3, and 4. Harvesting is accomplished by
mahual methods or floating mechanical harvesters in the case of
shellflsh and with typical commercial f£ishing techniques or traps
‘and weirs for_salmon and trout.

' NATURAL BEDS .

Species: Abalone, Clams, Mussels, Oysters, Scallops

‘This method entails enhancing existing natural beds of aquatlc

- organisms through seeding of art1f1c1ally—grown juveniles, or

- the transport of naturally-grown juveniles. Seeding of natural

llbedsdcan be dcne in zones 2 and 3. In intertidal zones seeding
3is usually done by hand at low and extreme low tides. In sub-

, tidal zones, boats from 12' to 40' are typlcally used. Importa-.
'tlon or land based hatcheries are the source for artificially
_;grown,;uvenlles. Harvesting is accompllshed by manual methods or
"with the use of a floating mechan;cal_harvester.

- FLOATING CAGES

~ 'Species: All Spec1es

- d

d

-

1

r

1
o

[O—

Thls method consists of enclosedqcages usually made of plastlc,
" nylon, or plastic covered w1re mesh with solid or perforated
‘51des and bottom that is suspended by flotation material at the
surface of the water. There can be a platform around each cage,

-5
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- or group of cages) for access.  ‘The entire éssembly is anchored

, in place by a' cable, rope or chain sYstem and weignts. " Under

_ certaiﬁ_conditions;‘a éage-system can also be attached to pilings.

' The size of each‘cage”varies, dépending'upon_the species to be

- reared, from 4 ft. x 8. ft. up to 60 ft. x 60 ft. with the average

being approwlmately 20 ft. x 40 ft. for commercial uses. Units

of cages can range from 4 to several hundred cages depending upon

| the spe01es.and 1nten31ty of the operation. Some systems are large

' enough to incorporate floating living guarters for operations
"perSOnnel. Depending upon the species and if supplemental feeding
- is used, a relatively close shore facility for‘précessing and

' vadministration may be required. Servicing, harvesting, and general
- maintenance usually require daily boat activities in and around

a floating cage system. Motorized skiffs (12 to 20 feet) are most

- often used. - ' ‘ '

.Night operations are usually not included ih this'systém. Odors
. associated with'supplemental feeding of salmon or trout are some—~
times detected in the immediate area of the cages. Critical to
odor control is the cleanliness of the'operationi Rearing other

l'. species via this method yields no unusual odors.

%

h ] b p] e ey

froymay

p——
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';The_range and duration of equipment noiées is directly dependent
‘on the scale of the operation. The service skiffs can generate
"'noisé,lévels up to 50 DBA. Site characteristics and operations
 will determine the effect. Visually, a floating caée system can
. be almost totally obscure (under dock system) or.cover several
| }acres of water surface. Although the nets themselves are sub--
b"mergéd, work platforms and auxiliary facilities are visible.
Navigational safety. lights are also visible at night when incor-
fporated into larger deep water facilities. If supplemental feed-
ing is done in an area with weak flushlng characteristics, some
water quality problems may occur directly below the cage system.
TThis method is conducted in zone 4. Harvesting is conducted at

. the cage site with the use of barge type vessels and, in the case

T — 7
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_Lof"sslmdn or'tteut,‘chill tanks which'kill the fish efficiently.
Some species such as clams will be reared to the juvenile stage

xand then transported to other locations.

SUBMERGED CAGES — All Species
:_Thls method consists of placing cages or traps below the surface‘
of water secured by cable, ropes, and/or chanins to anchors and |
sprface or subsurface flotation devices. The cages or traps can
be made of rope; steel, blastic'covered wire mesh, or nylon and
may be completely enclosed or open on top. Some species may
‘receive.daily feeding; requiring substantial boating activity
around the area. A system of cages can cover up to several acres
and may employ supplemental working platforms or barges depending
‘'upon the species reared and intensity of the operation. This |
‘method is conducted in zone 5 except'for algae which maylbe con-
- ducted in zone 3 to utilize the photic zone.

RAFTS |

Species: Mussels, Oysters, Scallops ,

This method includes the rearlng of organisms suspended from

- surface located structures, usually made of wood with additional

. £flotation material. Ropes and other material can be suspended

. from the raft depending upon which species is being reared. The

.rafts are pre-assembled and floated into place in zone 4. ‘Once

- in place, the structures rise 1-3 feet above the water line. No
5supplementa1 feeding is done during the rearing so daily boating

“ehactivity;is restricted to maintenance of the structures. Because

.- they protrude from the water, navigational markers and lights may

- ‘'be incorporated in the larger sYstems. Operations can range from
-1 to 50 acres of water surface area. Harvesting‘is conducted ‘
with boats that pull the suspended organisms from the water and
deposit them in the boat for transport to a processing area. '
PILING .

Spec1es. Mussels, Oysters, Scallops (Bay)

_Thls method entails the dr1v1ng of sticks, stakes, or poles into

m -
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the sea bottom with the top of;thé’pole protruding“from the surfaée

of the water. - The poles may be connected by rope, nets, wirés; orxr

ridged material or may themselves be individual units. Spacing

and intehsity of the operation depends upon the species and

economicvponsiderations. This method is usually done in 0 to 10

meters of wéte: and requires no upland support area. No daily
servicing, feeding or maintenance is required and harVesting is
usually'done via a small skiff from 10' to 20' in length or can
be accomplished with manual methods during low tides.

LONG LINES _ , ‘

Species: Mussels, Oysters, Scallops (Bay and Sea)

This method consists of using fope or wire to suspend cultures
in’open water. The long line systemiinCludes flotation devices
and anchors to secure the assembly. The design of the system is
very flexible and can be suspended below the surface, from surface -
buoys, or used in conjunction with rafts. No supplemental feed-
ing is done with this system; however, occasiohai service and
mainténance trips via a boat is required. A barge may also be
used for installation and harvesting activities. A'long line
$ystem can range from a few hundred linear feet to miles when done

- for commercial purposes. Long lines can be set up in many con-

figurations in parallel or in series.

BOTTOM~SUPPORTED SURFACE PIERCING.PLATFORMS - All Species
This method consists of a structure of metal, wood, or concrete .

" that rests on the sea bottom and'supports a working platform

"above the water's surface. Typically, thrée or four legs are used.

B for support which can be used for aquaculture activities such as
-submerged cage. supports, hanging lines, tray supports, or racks.

The system can be located in waters up to 90 meters in depth.
The method is highly visible and because the capital investment
costs are high it is usually associated with a large scale operatior

Enclosed power plant and working quarters are possible with the

- larger systems. Depending upon the species to be reared, associate

T - e
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FIGURE 12.10 ' Ekofisk offshore oil storage Jacility. (Courtesy of the

Phillips Petroleurn Co.)

radio towers
& radomes

' FIGURE 12.6 Texas-tower type radar-platf;)m.'

.
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boating activity and a land based support operation, may also be

included. Navigational lights are required around the structure.

AUTOMATIC FEEDERS WITH SOUND

Species: Salmon, Trout |

"This method consists of feeders placed on plers, rafts, floatlng
cages, ‘or surface platforms with ultrasonic sound devices which
attract flsh for sport or commercial use. As the sound permeates’
. the water, it keys the flSh to associated feed which is dispersed
from a hopper controlled by.tlmers. External power is required, .
therefore these operations are associated with éieis or large
floating operations. Once fish attain harvestable size, they can
be harvested by commerc1a1 flshlng methods.

$OIL RELOCATION L

 Species: Clams, Lysters, Scallops .
This method consists of the placement‘of sand or gravel in areas
ﬁhose bottom type was previously unsuitable for productive rearing

- of subsurface commercially valuable organisms. Artificial or
natural seeding is conducted after the surface is prepared. The
extent of this method for commercial purposes can be from a few‘
acres to several miles of shoreline. Harvesting in these areas

- can be done via mechanical harvestors or manual methods such as

; hand digging or lelng. ' This method can be conducted in zones

-2 and 3 ' . ' ‘

INTERTIDAL FORMATIONS 5
Spe01es- Clams, Mussels, Oysters
.This method entails the placement of materlals such as concrete
rubble, tires, rock, etc. in the intertidal zone for increasing
the productivity and/or for providing a habit for the specie to be
- reared. This method usually requires no supplemental feeding and
harveStihg is done via manual methods at low tide. The intensity
0of this operation can range from B few hundred feet to miles of
shoreline. Offshore barges or trucks are used to install the
+Material. Daily servicing and maintenance is not typically needed

jﬂ""‘"
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for the species utlllzlng this method, therefore, associated boae—'

" ing activities are mlnlmal During low tide conditions the. materlal

placed 1n the 1ntert1dal zone is V151b1e from the shorellne.” This

) method is conducted in zone 2.

'SUBTIDAL FORMATIONS

'} Species: Algae, Abalone

15.

" This method con31sts of placing materlsl such as concrete rubble,

.,tlles, rocks, etc. in the subtidal zone. This enhances the habitat
- for these species and increases productivity. The extent of this

Vmethdd for commercial purposes can be from a few acres to several
aquare miles. A barge type vessel from 20' to 25° is used for place-
ment of the material. A tender vessel can be used in conjunction
with divers for harvesting activities or mechanical algae har-
vesters can be employed. Marker buoys are often used to mark the
boundaries of the rearing area. The material selected should be

" non-toxic and non-corrosive. This method is conducted in zone 3.

ARTIFICIAL REEFS -

Species: Abalone, Salmon, Trout

This method entails improving habitat condltlons by plac1ng non-
corr051ve materials such as rocks, concrete, and tires in clusters

~in subtidal zdnes(' Artificial reefs improve production at all
"lJevels of the entire food chain and is usually followed by seeding

 with the species to be later harvested. Barges and divers are

eused to install the system. Artificial reefs are marked with a
- marking buoy and specified as to which user group has exclusive

- ‘use.’

'DIKING - All Species’

This method consists of the segregation of an area of shoreline.
by placement of a berm, sheet piling or other material to contain

. water. The enclosed area may be dredged for proper slope and

depth. Tidal gates can be installed for diurnal flushing with
sea water. Pumps may also be installed for continuous water ex-—

“change. A variety of rearing methods can take place within a dike

';zjj:-”' (Q3>
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depending u?on thé goals, water'quality condifions,'etc. The

size of an area 1mpounded by a dike can cover £from several to

- hundreds of acres. The enclosed area is usually several feet
below mean high water with the dike containing seawater at low
-ﬁide. Tidal gates-are.usually made of steel orxr concrete and sheet
piling is usually constructed of 1nterlock1ng steel sections.

= . B . i . H .
4

Dredglng and filling or the placement of rip-rap is the standard
" methed of forming the dike. Partial diking is_also feasible for

aquaculture. This includes the partial enclosure of an area.

]

Associated boating activities 1nc1ude skiffs from 12' to 20' in
.length and/or barges. This method is conducted in zones 1l and 2.
Harvesting can be accomplished with manual methods or with the use
" of mechanical harvesters depending upon‘the species and intensity
. of operations. The other rearing methods are used in conjunction
" with diking. ' | |

§

~16. SEA BOTTOM TILLING
: 'Species: Clams, Mussels, Oysters _
. As in upland agriculture methods, sea bottom t1111ng is the
tilling of intertidal .or subtidal areas (zones 2 and 3) to improve
habitat conditions. Tilling can be simply a turning of the soil

e senet

.

prior. to seeding, or done in conjunction with a harvesting and/or

-

:%reseeding activity. Mechanical clam harvesters currently used in
various areas of Puget Sound fall into this category. Boats uéed

 in this method range from 30' to 80'. Sea bottom tilling in the

g<intertidal areas can be accomplished'with conventional tractor
ﬂtypé tillers adaﬁted to soft bottom conditions. In most cases,

- .

artificial seeding follows tilling operations. .

-
-
:

' 17.. BEDROCK EXPLOSION

' Spe01es-' Abalone, Algae, Scallops
This method entails the fracturing of large masses of solid rock.
by explosive devices. Although somewhat extreme this technique
yields a bottom surface similar to artificial reefs and subtidal
*formations. By breaking up large masses of rock into smaller

e

fragments, the surface area is greatly lncreased for attachment,
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brotective aréas} and/br increésing productivity of the area.
" Rock from adjacent cliffs or underwater can be utilized (zones
1, 2, or 3.) ' '

18, TANKS OR PONDS - All Species

'~ Tanks or ponds are land-based operatiohs, requiring their water
- .supply to be pumped from the marine environment. The tank may
range from several feet in diameter tb more than sixty feet.
3'They can be-constructed of concrete, fibergléss, steel, wood, or
plastic. They range from less than a foot high to more than forty
feet. Ponds are either dug out, or created by placement of berms.
Ponds are often lined with an impervious material made of rubber,
plastic, or lined with clay. Water supply lines in the marine
environment are oversized because of fouling problems, and are
oftennconstructed of concrete-lined steel, asbestos, or plastic.
The intake structure is located in water depths of suitable
quality, tempéfaturé, and salinity. Location of tanks or ponds
should be close to . the shoreline with elevations above man high
- water not exéeéding fifty feet; otherwise, pumping costs become
. prohibitive. This meﬁhod is'conducted in zone 1.

Species Applicablé‘to Rearing Methods

The species/groups identified in section 2 are compatible with a

.variéty of rearing methods (see Table 7)., The method selected by
-:an aquaculturist will be determined from a variefy of criteria that
is based upon economics, jurisdictional controls, geographical, and
~ water quality conditions. One of the criteria for choosing a particu~-
‘lar method of rearing will be the compatibility of one rearing method

to another in a given body of water whether it be adjacent to, on top
of, or below an existing aquaculture site. A matrix is provided in
Table 8 which indicates the degree of compatibility of any given com-—

" bination of rearing methods. The degree of compatibility is considered

for an existing method and a proposed method as distinguished from two

‘methods thét may be combined to rear a particular species on one proposa

Many of the rearing methods may be employed simultaneously as the best

‘approach for a particular application, e.g. intertidal and subtidal

. restoration and subtidal formation and release into the natural environ-

T -4
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//IV. NATURAL RESOURCE CHARACTERISTICS

Con

Determlnatlon of sultable sites for aqua0u1ture is conducted by
locatlng a body of water that fits within the ranges. acceptable to

‘the species of concern for a variety of key parameters. Some

species can withstand being exposed to environmental extremes for

short pericds of time without apparent stress. The risk of crop
‘damage is increased when environmental stress is encountered. Each

aquaculture farmer must assess these risks when choosing a site

with a given set of parémeters.‘ The following set of maps of kéy

parameters are crucial to the success of a commercial venture. .
There are other biclogical and physical constituents of the marine
environment that can only be obtained through sampling at the site

.under consideration. Evey the key parameters that have been mapped

out are based upon rev1ew of existing data bases and must be verified
for each spec1flc Slte. Temperature, salinity, dissolved oxygen, water,
currents, bottom type, and wind fetch are mapped for determination of

- S .

Vo mrand

N N IS B B e
[S———— [SPSh ) [—— X [ LR |

those sites with potential for commerc1al aquaculture based upon

natural conditions.

‘Information wéé’obtained from the Washington Marine Atlas by DNR,

the Atlas of Physical and Chemical Properties of Puget Sound. and
its Approaches by éea Grant, Tide Prints by Sea Grant, a Marine .
Water Quality Compendium for Washington State by WDF, the Tidal
Current Charts of Puget Sound by NOAA and the USCGS Nautical Charts.
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': V. AQUACULTURE POTENTIAL FOR SELECTED SPECIES

The deVelopment bf'potehtiél aquaculture sites based upon natural
factors followed a process which incorporated the information developed

in Sections II - IV. It wae determined that one map for each of

the species selected as having high potential would be prepared with
the exception of salmon and trout which have essentially the same -

‘requirements. All methods of rearing‘applicable for that species-

group are indicated on the map which corresponds to Table .
The specific requirements .of each species as mapped in Section IV
were applied to the natural conditions of Island County and adjacent

waters from which the following set of maps were developed. These

maps provide the potential aquaculture sites from a broad overview

‘based upon existing sites and do not take 1nto account specific

peculiarities that must be determined by fleld 1nspect10ns from the

.agquaculture applicant. It may be argued that some areas not considered
"as good potential for commercial aquaculture could be developed as such.
This is a debate that is based upon economic principles such as the

aforementioned risks assumed by the aquaculturist. For example, an

- applicant may request to locate rafts in an area that is not mapped

as having good potential because of the extreme wind conditions
expected. However, if the raft design demonstrates the capability to

-withstand these conditions then the probablllty of a successful opera-
" tion is high from the technological standp01nt. Whether or not it is
.economlcally fea51b1e, is for the aquaculture applicant to determine .

- As new species are identified as having commercial aquaculture potential

maps indicating the areas of rearing can be developed which incorporates

‘the existing natural conditions and the requirements of the species

‘for successful rearlng.'



——

31,-3-39-; N N G W G e SW A

-

VI. ENVIRONMENTAL ASSESSMEN

The environmental analysis contained in this section discusses the -

effects of each aquaculture method described in Chapter ITII. The

"List of Elements of the Environment” is from W.A.C. 197-10-444 in
~ the State Environmental Policy Act (SEPA)AGuidelines in order to

- assure comprehensiveness and facilitate review consistent with State

procedures.

‘Because locational factors and the specific design of each proposal
are so important in determining the degree of impact, it is impossible

to assess in detail the ramifications of a specific aquaculture
operation in this repori. This analysis is not intended to replace
the SEPA environmental review process required for all non4exempt
aquaculture projects at time of application. It is intended to -be

" used later in this report as part of the basis for determining the

degree of compatibility of aquaculture activities with various land
uses in Island éounty. The analysis is applicable to those areas
identified in the study as having the potentiai;based on natural
environmental conditions, for commercial aquaculture activities.

It is also to be .a quide for local decision makers in reviewing pro-

'_ject applications and as an aid in making "threshold determinations”

to determlne the need for a frll Env1ronmenta1 Impact Statement
(EIS) ' L

tThe‘analysis is geared to potential effects on the'upland areas and
.. does not detail the impacts to the technically complex marine micro-

biotic ecosystem which is both site and projéct specific. These
impacts are discussed generally; however, in the specific instahces
where this general dlscu551on 1nd1cates that substantial 1mpacts w111
occur, it is recommended that an expanded “checklist" or an Environ-
mental Statement be produced by the appllcant in order to detail

¢

these ecosystem 1mpacts.

The matrix groups the various aquacultural methods by the general
level of sea bottom disturbance. The matrix not only assists in the

B
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- comparative analysis of similar methods, but also allows for com-

parison of dissimilar methods. Mitigative measures are given for

-each potentiélly significant impact. These are intended-gtosbe a

guide for conditioning aguaculture pérmit applications"ﬁ%'ﬁélr“as

- part of the‘rationale used for policy formation by Island County in.

their Shoreline Master Program. '



l} 7 KEY  To WATRI%

I[ Eth 1. Constructlon act1v1tles dlslodge bottom substrate aﬁd cause

limited er0510n of soils The effects are short term with the'

l[ _i' degree of erosion depogdant upon the 1nten51ty of the opera ion
[ " (number of dlsturbanc_._;.per spec:.flec_i period of time _J.n a glven.'
| sarea). | o ‘ R .

l['Eth 2. The plaeement of foreign material will overcover the existing

_'soii, This will compact soil layers and disrput bottom sediments.

The eﬁfect will be ong-term but may or may'not change stability
_characteristies. If done in intertidal zones the washing action
of winds and waves may disperse and erode this material more

| rapidly than in a subtidal area.

vEth 3. This method displaces and churns up tﬁe existin§ eeil up'to 3
‘.feet deep. The soil is loosened and made less dense by this
action. Depending epon the method of tiliing ﬁtilized and the
specifics of the area the 5011 comp031t10n (2 of the sedlments) B
.may be altered. The extent of soil dlsruptlon can e limited |

to a pattern of trenches or cover contlguous acres. The effect

2of the latter will be mere far reaching in terms of changes to

- the areas overall soil characterlstlcs.

R SN

-Eth 4;. This method will effect the land form of the sea bottom but will
| B not be visible. The change is usually minor with little adverse
effect. “ | vv .‘

Eth 5. This method will effect the land form of the sea bottom but may

| | not be visible. The degree of change can be qulte dramatlc.but

. ‘usually over a limited area.

Eth 6. Thie method will effect the land feﬁm of e limited area to a sig-
nificant degree. Berms visible at high tide will alter the land-

scape. The form is usually linear and can vary greatly in length

: _ andlwidth. _ S
— , UL~ 4
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Eth 7. If any unique gedlogicai or physicai features do exietﬂthis

method could completely destray or,overco&er it. Dependingbupon
l ’ ‘. : -
.the nature of the feature, secondary effects could result in.

terms of increased instability or erosion.

" Eth 8. Increased erosion of the earth modlflcatlon wlll result 1mmed1ately

4

o e g e em m e

after 1nstallatlon. Wind and weather conditions as well as
'spec1flc locational factdrs wiliypay an important role in.deter—-b
mining the extent and severity of this impact. |
Eth 9. This method nay cause changes in the deposition or cor051on.of
_surface mater1a1 on adjacent beaches but usually to a minor ex-
‘tent. Effects w111 be most notable 1mmed1ately after 1nsta11atlon
nd would soon dlmlnlsh Wind, ewather and 1ocetional criteria
,W1ll be the determlnlng factors. | . | |
Eth]lh This meeﬁod has been known to cause significant changes iﬁ the
deposition or corosion of surface material on adjeeent beaches.
When done'in littoral'drift.zonesband exposed to extensive wave
ection”the'effect can cause the loss or gain of shoreline and
1ncreased accretlon and avu151on. Wind, wave, weather and loca-
:; tional factors are critical in determlnlng the extent of the effect
Eth ll.‘Some potential disruption 1n.geolog1c substructure due tO'foundatlo_
- "and footing installation of buildings.' The amouﬁt of disruptioh_
will_depend upon the:scale of the facility.- No eignifieant effect
) to the'geologic Strﬁcturai system of an area would result.;
Eth.12 Soil excavations for facilities xnstallatlon will be required.
The amount of materlal moved could be substantial. Soil modifi-
cation could effect stability and bearing capacity however; on-

L 4

site charateristics will be different from area to area.
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Eth 13.

Eth 14.

Eth 15.

Eth 16.

AQ 1.

"AQ 2..

AQ 3.

Pond installation will cause greatef.disrupﬁion to both soils

and geology. Agaln a s;te by ‘site evaulatlon w1ll be requlred

; to detall the extent of the change.

Land form changes to upland areas can be substantlal dependlng‘t
upon the extent of the operatlon. Pond constructlon will create
dépreésidns and posSibly earth mounds. The height and depth of.
ﬁhese ﬁill vary. and be oritieal in evaluating the degree of topof
graphical impact on the surrounding‘area.

Minor topographical changes will result from the installation of

- this method.

The potential for increased accretion or avulsion will be present

~ especially if situated in areas of eteep bluffs or with unsuitable

~ soil characteristics.

(

Potential for objectionable odors during the rearing period if °

.supplemental feeding is done. The duration and intensity of the
. odor depends upon amount of feeding to be done and weather conditic

. at the site. The scent is that of decaylng £ish.

Related boatlng act1V1ty releases petrochemlcal fume odors malnly

- in the immediate vicinity of the ooeratlon.

.Some degradatlon in air quallty can be expectdd durlng 1nsta11atlox

-

'. Increased dust and debris will be evident as the materlal is in-

stalled- The effect is short-term and affects a limited area.
If clean-up operation includes heavy machinery for lo§ or boulder

removal some additional petrochemicals will be released into the

“air. Additional dust may also be noticable in intertiidal zones.

Y_f-‘(a
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AQ 5.

, residues caused by necessary boat activities. This minor effect is

Slgnlf:.cant short—term air: quallty degradatlon can be expected. n
Smoke, ash and d°brls can be expected if done 1n upland zones.

The duratlon of the affect is usually short.

Install'ation may result in floating debris and .min'or': peti‘ochemical
visual and results in no long term degradation of water quality.
If supplemental feeding id done, organic-materiai wii,l be concen-

trated in the immediate surrounding area. In enclosed areas’

© ‘with minimal flusing activities the build up of this material will

.

- degrade water quality to where odor and chemical content, and

 control of culture rearingv parameters could present prqblems.'
Since minimal substrate disturbance occurs Qvith this method, no
tu.l\:'bidity: is caused during the seeding or l;arvesting periods.
Required soil disruption during installation will result in
increased turbidity. In zones where the bcttom eubstrate consists

of a soft silty bottom the amount of turbidity could be substantia

‘The effect is however temporary and is not the direct result of

~

either seeding or harvesting activities.
Some alternation in water movement will result. The immediate

effect will be over a 11m1ted area, however wave action and currer:

flow could cause secondary effects (see Eth 10) .

Dependlng upon the material used to enhance the sea bottom ecology
_ : . , .

for rearing, some leaching may occur for a period of time. Certa:

materials can give off petrochemicals, asbestos and other potenti:s

¥ toxic chemicals. Oxygen content may be effect but only to a

-limited extent. No effect ‘on water tempefature is predicted.

T~ 7
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WQ'7,;, Mechanlcal harvestlng acti V1tles can cause Sthlplumes in tne
immedla.te V1C1m.ty. The width of these plunes can be 10 to 25

."yards wwde and run’ up {to 75 yards in Iengt.. at .the surface. . .

: Detemlnlng factors will be wave and‘ current action as well as .'
substrate composxt:.on. R - i

WQ 8. .'Empounded areas could differ in the amount of water they prev:.ously

| S contained. Dredglng, flll:.ng or pumplng could cause the dev:Latlon.

WQ 9; In some J.nstances port:.ons of creek flows and bays are used in

th:Ls method. This diversion may prese-nt some flow problems for

up channel water users. The quantity of water required in rela-

tionshop to the entire flow of creek or i_nlet will be-cr:'_.-tioal

-areas for further evaluation.- - | : |

WQ 10. Water used for washing, etc. and then released back into the

| adjacent water body could contain different suspended el‘ements.'.

In most cases these substances are non-toxic and quickly re-

abs‘orbed'.by the ecosystem. .

wQ 11. This faciiity will require some impervious surfeces.whi-ch will

| alter the absorption and runoff ;:ates on.the site. ‘Little effect

v):ill_he felt on adjaoent properties if installed and engineered

property. .

- N W, W WEN; ;S WS, WS R WM 6 o

Wo 12. In some instances this facility utilizes groﬁndviater as its pri-

| .Amary vater supply. The quantlty ‘of water requlred in relation-

| - ship to the entire. supply in the water table as well as the re- |
quiresents of other property owners in the ‘dralnage basin w:.ll _

be critical areas for further evaulation.
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F1 1. Flora~on the sea bottom is disturbed to a minor extent because

3

of anchor or footlng placement Vegetation wiil be able to ree
. assert ltself 1n a’ short tlme. No long-term effects w111 result.
Fl 2; | The potential for smgnlflcant dlsruptlon of- any unigue flora '

.'_ spec1es which may be present is minimal. _ ‘

Fl 3§ Flora on the sea bottom is 51gn1f1cantly dlsturbed by this method

*In most cases it is lost for a perlod of tlme‘untll new plants are
able to revegetate the ccvered zZone. It is necessary to keep the |
vegetatxon content at a low level or av01d heaVLly vegetated |
zones for most harvesting technlques.

Fl 4; Certain unigque species; or species of special concern; could be
affected by this method. Eelgrass, marine algae and kelp provide
habitats for many sea organisms. Disruption of these environments,
if‘done to extensively) could affect the larger ecosystem. These
flora species, themselves, thrive within a certain range of water
quality‘parameters and in special zones. .This aquaculture tech- |
‘nique could aiter those parametets. Confirmation of tne presence

. and extent otfthese plants is necessary for a complete.analysis.

- F1 5. Thesevstructures can ﬁrcﬁide a barrier crvcorfidor. The size and

extent of the structure as well as the sPecies affected are criti-

' cal factors in evaluatlng the degree and 31gn1f1cance of the 1mpact

fFl 6. T'A number of terrestrial species w1ll be reduced durlng the con-

_structlon period. The s;gnlflcance of this loss 1s'related to s;té

;characteristics and the presence of any unique species. The effec:

is generally minimal. '
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A significant increase in the cultured specie will result if

- the method is successful. In certain instances the specie will be

3

,newly introducad into an area.- Because the specielis restricted

t to a confined area no diminishment of other organlsms will result..~

Supolemental feeding could attract other organlsms to thD aqua-
culture zone. No adverse effects from thls has been documented. f'
No reductipn c¢f the numoers of any unique, rare or endongered
specie will result from this method even if present-in the aqua-?
culture zone. | . o R |

Potential effects on other species of subtidal marine life are

difficult to quantify. Manybenthic organisms will be overcovered

or destroyed during the installation phases of this method, however,

many should reestablish themselves as the area is made suitable
for'aquaculture; Harvesting mechanically dislodges and displaces

those organisms which attach themselves ta the substrate. Some

' less mobile SP°CleS will perlsh as a result of being buried too

"deep or exposed to predators .on the surface. Some larger organlsms

1(crab sea urchins, shrimp, etc. ) can survive harvestlng, but

© must adapt to the modlfled habitat.

-,

This method could potentlally reduce the numbers of rare or en-

'.dangered species. The presence.of these species and the degree of

impact can only be determined by a site by site evaluation.

A number of terrestrial species will be reduced during the con-
struction period. The significance of this Jloss is related to
site characteristics and the presence of any unique species.

The effect is zenerally minimal.

- . : . '
Somedisruption of terrestrial habitats will be altered due to

?g[%(o
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B .'qonstruction activities. " The effect$ could be significant depend-

I".

ing upon site location and extent of the operation..

Installation néise willibe evident méihly.éOnsistihg of boat noises
~and assembly of elémehts. If substantial construction ié'done’~
~on-site (as'dpposed to floating pre-constructed elements iﬁto

¢ Place) noise levels can':gngé up to 65;70 dba. These effects

- will be short term and_unreléted‘to éctual rearing or harvesting
activities. | ‘. | |
Operational noises will be those of boat traffic as'monitoring,

rearing, and harvesting is done. Levels up to 60 dba can be
expeéted. | | |

Pile driving noises will be p?esent during tﬁe construction period.

Levels up to 105 dba for short periods of time could result if
left unmitigated. | '
Installatioh noises will be evident mainly consisting of boat

noises and dumping/stockpiling e@uipment. Levels can range up

. to 90 dba. These effects will be short term and unrelated to

actual rearing or harvesting activities.-

Bottom dredging equipmeht could also be used in this method.

- . Levels can range up to 55 dba if done completely'under.water.

Noise levels will rise if uplands or shoreland dredging is done.

Significant short-texm noise levels could result from this

| techniqﬁe._ Levels up to 140 dba for brief periods are poséible.

Muffling devices are however usually standard with this method.
Construction activities will cause short term levels of up to

70 dba.
Operational noise levels will be caused by occasional light-duty

S ———
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"upon the extent of the substrate enhancement project.

trucks supplylng materlal to the’ fac111ty Shore based pumping

can also emlt a low level n01$e.

7

' Navigational lights may be required if the system is spread over

a large area and near navigable water ways.

,If night operations are antici?ated; running lights from service

craft and spot lights will produce uncharacterlstlc light and glare
Standard securlty lights may also be requlred for faclllty operatlc
The species being cultured can be considered a renewable natural
resource. This aquaculture method will increase its rate of use.
The purpose of aQuaculture is, however, to replenish the stocks

depleted by sea farming. e

Waterborme traffic could be affected is this system is extensive
and done in naVigable waters. The operational boat requirements

w111 add to the number of boats in the ‘area. Watérborhecircul-

. tion patterns of other boats, not related to the aquaculture syste:
._copld be altered. ‘Critical factors include the width and depth
~of‘the total navigable area as’well'as thé;eatent of the gxisting‘
" boating activity and aquacultﬁfe activity.‘l | o

- Truck traffic.to haul the - substrate materials could be used in ..

intertidal zones. The number of trips generated will depend

.
-

[ 4

Road access to certain beach areas could present potential hazards

* especially in high bank areas.

Additional truck and car traffic will be generated by this facilit

VL — (&~



‘ - The trips will be limited to employees and service deliveries..

. The extent of the effect will ‘be dependant upon the scale of the |

4

' operation. S | L

TR 5 New employee parking will be required. .

A

“As 1.

41
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As 2.

As 3.

As 4.

Structures will be visible protruding up to 3 ft out of the water.
* Phis could change the visual character of an ‘area that is relatiﬁély
enclosed, such as a _small_bay or inlet, if the activity is exten~ -
s.i.ve {over 10 structures). '.'I‘he visual effect v_will be diminished 3
as the waterbody becomes larger and the activity is reduced in
scale; The concentration of these structures and proximity to
the shoreline are also faétors in a causing a noticable change"
| in character. | | | |
With this system only marker bouys are visible. No significant
- change in visual charactér will result. |

Service boats will be seen trolling the area. In large systéms

this activity' can become extensive expecially if supplemental

B ; feeding is required on a reqular basis. The average size of these

boats will be between 12 to 20 feet aithough ‘some could be as large

| .‘as‘ BDiThe‘freQuency and duration of stay of these boats in any one -

area will also cause perceived visual effects from the adjacent

) éhdréiine. | S
Structures will be visible protx’:uding‘ from 3 to 30 fe‘et'(:)ut of the
water. _.This'will change the v.isual character of most zpnéé except
those areas with extensive existing .manmadé .structures. Pilings
without other elements attached to them will resemble old aban-

* doned pier supports if weathered material is used and the activity

4L 13
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AxXxH 2.

ArH 3.

As 7.

is not overly extensive. The degree of the perceived visual

" impact will depend upon the character of the adjacent shoreline '

and intensity.of the oberation.
Very little v15ual EVld°nce of change w111 ocecur after the
1nstallatlon phase. The area should reassume a,"natural"character;
Earth structures will be visible which ceuid be eonsidered out of
, character with the surroun&iné area. Height and scaie of these -
Structures w@ll,determihe the overali visual'impact.» |

If done in subtidal waters the visual effect of the operation

will vary depending upon the depth.

Recreational boating activities could be affected by this system
depending upon the location of the aquaculture site and its
1nteqsxty. Bays and 1n1ets are most sen51t1ve especially in the

vicinity of marinas and ‘recrational public boat launching ramps.

Thie sysieﬁ does hot significantly-distefﬁ the eee bottoﬁ, there-
fore even if there are slgnlflcant archeologlcal or hlstorlcal |
resources present no effects will result. |

. There is very little documentation identifying potential resources
lin'submerged marine lands in Washingeon Stete; This'particular |
method requires very little disruption of the sea Bettom so the
possibility of disrupting a significent find is minimal. '
There is very little documentation identifying potential resources
in submerged marine lands in Washington State. This method re-

-

quires a great deal of sea bottom disturbance so the possibility

- e



of disrupting a significant find is present.’ A careful survey
- on a case by case basis can provide more information on the

.effect of disturbingvaﬁcritical zone.

 ArH‘4. There is_a potential fof disfuption of'én upland site‘of signifi-

- cance. Appropriate state agencies should be contacted to check

documented finds.

!

"Ec 1. Economié gains frbm'aquacuiture syséemé incluae:'
| '1: Economic gains to Washington}sbshellfish industry.
2. Generation of revenues to thé State from licenses,
leases and royalties. |
3. Local and State employment for.individuals involved
~in the industry. |
The extent of the cost vs. benefit to local jurisdictibné can

‘only be made on a case by case evaldation of a speéific proposal.

Ps 1. - Some additional services will be required but not enough to

. significantly affect existing systems in most cases.

IZE: f"'§’
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10.

11.

12.

13.

- :MITIGATIVE MEASURES KEY
. , : '
Reduce the aquacu‘ture operation to a smaller scale.‘

In areas containing a very fine 51lty sea bottom substraee,
restrict or severely limit the scale of operatian. _
Spread out construction/installation phase to reduce its effects

~at any one time. (Reduce the amount of disturbance in a given

period of time:) _
Conduct a survey of the proposed site prior to beglnnlng the

- aguaculture activity. If unique features are discovered and

deemed worth preserving either limit or prohibit the operation

in this area.

Restrict the constructlon of any “gr01n—11ke structures in
littoral drift zones. The p0551b111ty for any potential secondary'
effects, such as increased instability or erosion either on-site
or in adjacent areas, . should be considered. .
Allow this oepration only where the required soil disturbance
will not significantly alter the earth's stability or bearing
capacity..

Restrict the amount of supplemental feeding.

Change to an alternate feed type with less offensive odor

.characteristics.

 Limit boat operations to staying a lesser amount of time in the

area around the agquaculture project. »

Reduce or limit potentially odorous operations which occur close
in to "lee" shores. - ’ ' ' .
'A malntenance schedule shall be made a part of the project whlch
will prescribe frequent cleaning of the project area in order to

create a neat operation and reduce objectionable odors.

'Require dust control by wetting and/or the use of chemical sup-

pressants. If necessary, require the daily cleanlng of mud and

dust from impermeable surfaces. _ _
Require use of steel or fiber nets in conjunction with this
soperation to reduce the amount of suspended particulates and

‘objectionable fumes.

oL - (6
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14.

15. .

16,

17.

18.

19.

20.

22.

23,
' -Limit all activities. to certain hours (dawn to dusk or working

24,
25.

26.

27.

- 28,

21.

Restrict this operatlon to areds with good flushlng
characterlstlcs. - 2

Analyze ‘how the wind and wave action in the spec1flc area could
spread any adverse effects to adjacent areas; alter project
elements to minimize the effect. (M 1. and M 2.) '
Utilize non-toxic materials with this method. _

I1f fresh water is to be utilized, a determination of the waﬁer

',utilizapion requirements of upland property owners should be

made based on land use designations and intensities. Water re-
guirements of the operation should also be specified, and the two

‘balanced to provide an equitable distribution and utilization.

Storm water control systems with oil separators and catch basins
should be designed into this system. Also, every effort should

'.be made to reduce the amount of paved surfaces.

Concentrate the major elements of the operation and space the
reafing structures. If cultivating the sea bed is proposed,
provide a hon—disruption buffer zone (25-100') between each bed.
Conduct a survey of the proposed site prior to beginning the aqua-

~culture activity. If species of special concern are discovered

in significant quantltles either limit or prohlblt the operatlon
in this area. '

Evaluate alternatlve rearing or harves ting'method to cultivate
‘the proposed species. Other methods.may accomodate the 1ntent

of the proposal with less environmental. dlsruptlon.

Leave buffers and some undisturbed areas on the site. Keep
vegetation loss to a minimum. ‘

Require all equipment to be muffled to the maximum extent 90551ble.

hours of 7 AM - 6 PM). .
Restrict operations on the weekends.

Prohibit night operations.- S

‘Prohibit rotating high intensity beacons or strobe lights.

Require a special storage area to incorporate additional pro-
JJgective measures.
Prohibit this method from establlshed Shlpplng lanes.

7T - (7
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29.

30.

31.

32.

33.

34.

35.

36.

37.

o -

[m‘ ".-;\A.! B

Limit the number of service craft associated with this method.

Prohibit land vehlcles,from 1ntert1da1 zones.

.Improve the roads and access system to accomodate progected

’ 1ncreases.

Use natural materials and colors for structural elements of
this method. ' ,
Restrict the number of structures per acre and cluster 1n

small zones. , _ : _
Severely restrict or prohibit this method in narrow inland areas

with local views.
Keep the number of marker buoys to a minimum which would also be

safe for naV1gat10nal purposes.

. Restrict the intensity of this system off shores with deVeloped
low banks. High bank areas can provide some visual barriers from

upland uses.

The visual offen51veness -of these boats is a subjective 3udgment
and will very with the individual. Factors which enter into this
judgment can include associated odor, noise duration in an area,
field of vision, and environmental setting as well as boat size,
style, color, and state of repair. Because of their functional
aspects, modifications to the boats themselves to make them more
aesthetically pleasing to more people is somewhat limited. The

raquaculture industry should, however, further investigate to
" determine any positive changes. The fact that very few objections

by upland property owners are raised over pleasure boats and the

- state ferries indicate that a greater degree of acceptablllty can

M 38.

be. reached.

The height of these structures should be kept to a mlnlmum
Landscape and hydroseed the new earth berm.

T - (e
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© VII LAND/MARINE USE COMPATIBILITY WITH AQUACULTURAL REARING METHODS

Confllcts between aot1v1t1es 1ntﬂmacoastal zone areas of our state

“are lncrea51ng as addlelonal uses are proposed for the shoreline

areas. Island County, with its 221 miles.of shoreline, was somewhat
insulated from this problem in the past because of its ample shore-
line and small population. Commitments of the aquatic resources for
the marine-based uses of aquaculture, shipping, log~rafting, sport
and commercial fishing, and other water oriented economic uses are

"being demanded increasingly. At the same time, shoreline residents.

are also placing increasing demands for recreational and aesthetic
uses, which often preclude other uses. These issues have erupted

,into public debates over the proper use for shorelines, and have made

the issuance of any permits for water-oriented use controversial and

lengthy.

Marine-oriented uses geherally fall in three categories: water-

. dependent uses, e.g. moorage facilities, aquaculture, aquatic ecologi-

cal reserves; water-oriented uses, e.g. fish processing, warehouse/
storage for bulk products; and, non-water oriented uses, i.e. all
other uses that can operate in other locations besides the waterfront.
Conflicts can arise based on requirements for natural resources, on
factors rising from various uses, or on perceived impacts because of

“aesthetic or recreational uses. Although aquaculture is a “"water-

dependent“ use, it must not be automatlcally assumed that it has a
guaranteed priority over other types of land and marine uses. Island
County has emphasized throughout its planning processes a commitment
to balanced orderly growth which preserves the existing rural

and open character, maximizes the product1v1ty of its natural resources,

and ensures the maintenance of a.high level of environmental quality.
Goals and Policies in both the Shoreline Management Master Program '
and the Comprehensive Plan -~ Planniny Policy (Phase II) implicitly
direct development in order to create a multiple-use situation through-

.out Island County. Through the Plan and Program development actions

are_guided to certain areas; however, as in all planning processes
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the mix and intensity of uses cannot be specified in detail. This
allows both for divérsity of uses as well as for freedom of choice

in pursuing locations for land uses.

| However, this freedom of. choice also causes conflicts. "Although

" many uses of property are compatible, or at least are perceived as

being compatible by the property owners, other types of activities
cause conflicts. Many owners have expectations that the "ambience"

- that they acquired when they purchased the land will always remain

as it was; any change to this environment causes the issue of com-

»,patibility to be raised.

Since compatibility is a subjective term, what one person feels is
compatible will cause a different reaction from others. 1In many
cases, issues of compatibility are resolved privately and easily.
However, there are other instances where these issues cannot be
resolved between the parties involved; much of the time these con-

- flicts must be resolved through the governmental approval process.
.~ Answers to the questions raised regarding impacts must be provided

within the framework of the process; this study will combine the .
analysis of these issues with recommendations for reSOIV1ng those

problems through condltlons placed on allowable uses.

Compétibility is a reflection of‘the‘chahgesierught by an adjacent
use. The most common way to address the issue of compatibility is
to determine the impacts of the new use on the existing use, deter-
mine the real meaning of those impacts (in objective terms if possible),
and assess -how they affect the neighboring property. Many impacts '
are able to be measured objectively, e.g. change in noise level,
additional amounts of traffic, change in power usage, amount of soil
covered with impervious surface; other impacts are more subjectlve,
or are percelved impacts"”. View, retentlon of vegetation, recrea-
tional potential, and other non-quantifiable subjects fall into this
catggory; Although the objective impacts are more easily measured,
in many cases the "perceived impacts" are the more important to a

resident.

7L - 2=



This chapter will discuss in detail the issﬁe of cbmpétibility
between aguaculture uses and other upland uses. Since a large vari-
ety‘of factors provide the answer to -whether uses are compatible or
not, and since there are varying degrees of'compatibility, the
approach taken is to place.the factors in a matrix. This allows

comparisons between aquaculture types and a varlety of .other uses,

 activities and areas which are nearby.

There are two types‘of’factors to be used in determining compatibility.

The objective factors (generally quantifiable ones) have been addressed
in the previous chapter dealing with the Environmental Assessment.

~ This chapter will address those issues which are "qualitative" issues;

ds a proposed aquacultural use "in character" with a neighborhood

“or cx:mmunity'> Is a proposed aquacultural progect a "blight" on the
area? Can the "amenities"” that were purchased with a lot or parcel

©of land still be "enjoyed" if an aquacultural project is carried out

mearby? These are the types of gquestions that are ralsed by the issue

of compatibility.

In the process of resolving these very difficult issues, the Planning

LComrission and County Commissioners often hear conflicting testimony,
- stady a sometimes unclear fact pattern, and rely on the Planning Staff

+to provide them with a recommendation for action. The methodology

- proposed assists both the technical staff and the decision-makers in

identifying the most important factors to evaluate. The iﬁformétion
which is referenced in this study identifies the major environmental
impacts in the Environmental Assessment, the compatibility between
certain types of agquaculture and water and land uses, and the relation-

.ship that aguacultural methods have to each other.

Each Of the steps in the evaluation system fit into their ﬁroper
pldce in the application approval process. The natural resource
based maps which indicate the locations that are most suited to dif-
ferent aquacultural species and methods. This will enable Island

: Couﬂty to advise applicants and potential applicants where different

T - =



s. ]

i

L

. . . . — N B

. aguaculture species can occur with'the best results based on natural

. yesource factors. The next step entails an environmental analysis

of the agquacultural method. The env1ronnental assessment can be used
3in the pre—application phase to enable the potential agquaculturist.

to compare the impacts of Vvarious methods, and learn which of the
@ctential impacts.a:e most serious. Following submittal, the environ-
mental assessment can be used by the staff to determine any signifi-
cant impacts, ascertain the mitigative measures which can be used to
Yessen the impacts, and determine which are major mnegative impacts

- sihich cannot be mitigated. Already at this stage, the applicant shoulad

e aware of whether his/her proposal has a realistic chance of success.

-

"The “Land/Marine Use Compatibility'Matrix“ provides the next review.

“Fhis also can be used prior to application submission to inform the
aguaculturist what conflicts'might be expected in a specific location.
‘Island County will utilize this information to identify the major

dsspes and actors, to determine which conditions will apply to the

‘project to lessen its negative features, and to advise the applicant

whhat he/she can expect through the hearing process. At an early
stage in-the'review'process this information can be used to revise
#4he application or to indicate to the aquaculturist what the likeli-
Bood is of receiving an approval. At this time, the staff can also
afdvise the applicant of the conditions which may likely be placed on-
the project. " ‘ | | :

The final stage is to recommend the approval or denial of the project.
This will be based on the information generated through all of the

. @above steps. If the project is found to have significant environmental

impacts which cannot be mitigated, to be incompatible with water or
dand uses, incompatible with existing aguacmltural uses, or to not be
compatible with the goals, policies, or designations of the Shoreline
éﬁanagemenf Program, it is likely a denial will result. If this evalu-
ation shows that there are problems in one or more of these areas,
but that these can be resolved through conditions imposed on, the pro-
Ject or through a revision of the project, approval based on these

" conditions is likely. In instances where no significant environmental

v'—”‘,_t\--
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v‘groblems result, where thé proposal is compatible with aquacultural,

water, and land uses, and meets the intent of the Shoreline Manage-

wment Program, the applicant can be assured of a very high probability -

of approval.

What factors were analyzed to determine the coﬁpatibility of aqua-~
ounlture with marine and land uses? The first step is to list the
marious alternative methods of doing aquaculture around Island County. .
These were arrived at and described in Chapter 3 — Rearing Methods

For Aquaculture in Island County. This will refer the reader to that

. portion of the study to gain an understanding of how the 18 methods
‘sthich are being analyzed were arrived, what species are raised using

sach method, and a description of each method.

In order to arrive at a cémpatibility rating in an'crderly and mean-
ingful fashion, a matrix system is utilized. This system has two
wariables which are being compafed - the above-mentioned aguacultural
smethods, and the water and upland uses and ownership factors which ’
comprise the'bompatibility factors™. The aquacultural methods form
the rows, and the compatibility elements form the columns ~-.this
«nables the‘readef to read across the matrix to determine the varying
devels of compatibility for any given aquacultural method. Additionally

by reading down the columns, a comparison of different aguaculture
. methods can be arrived at. As potential aguaculturist with a specific.

docation in mind can evaluate the different methods for their compati-
bility with that location. This location analysis will allow a basic
:nnderstanding of what issues might be involved during the approval
;rocess} however, this will only function as a general guide.' The

_applicant will need to work with land owners, the business community,

shipping and boating interests, and general citizens in order to
determine the best solutions fo the siting of aguaculture projects.

Any variable along the list of aguacultural methods can be compared

' with any of the compatibility factors. Compatibility has been measured

T —5
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. ranging from totally Compatible to‘totally Incoﬁpatible. In additiocn

to the two extremes, a Somewhat Compatible and Somewhat Incompatible

. are also used to provide an intermediate step between the aquaculture
.method between harmony and conflict. Factors ‘that are judged compatible
.are where, after analyzing the environmental impacts and the general

functional relationship between the two uses, little conflict would

- generally be expected. Compatibility usually is associated with non-

developed areas where aquaculture will not effect large numbers of
people who either reside in or use that area. Where aquaculture is
compatible with these upland and other water uses, consideration may
be given to protect the aguaculture potential by preserving the lands
and waters as they now exist. This situation may be particularly true
where the natural factors in a specific location provide an excellent

. base for aquaculture.

Incompatible ratings would occur when the proposed aquaculture method

and the upland or water use cause major conflicts. Controversy usually

results, and opposition to an aguacultural proposal by upland and other

water users will likely occur. An example of incompatibility would be

to place an aguaculture operation in the middle of a productive com-
mercial fishing ground; this would not only interfere with the fish
habitat, but would also interfere with the fishermen's ability to make

 their catch. Petroleum pipelines and sewage outfalls are incompatible

because of the health hazards resulting from their proximity.

TThe ratings are designed to be a guide to the decision-maker. They

can assist in determining the most important impacts, and leading the
dec151on—maker to the measures which might ameliorate those. The
following ratings are used: ‘ : _
Compatible -- These two factors generally function well together.
- Although minor negative impacts could occur, very few mitigative
- measures should be necessary to reduce them. Based on this fac-
tor, approval of the proposal is likely.

Somewhat Compatible -~ The two factors generally function with
only a minor amount of conflict. Some minor negative impacts

_ _— (é'
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are expected; conditions of.the approval should be expected
in order to reduce the impacts. Approval of the proposal

_is possible. .

. ‘Somewhat Incompatible -- Thesa two factors generally cause
‘xconflicts when they occur in the same area. Negative impacts
" to ﬁne or both would be expected to occur; major mitigative '
. measures are likely to be needed to minimize the impacts.
"Eﬁe proposal could be revised, or conditions could be appl;ed

. prior to approval being granted.

Incompatible ~- These two factors normally cannot occur to-

- «gether in the same area because of the resulting conflicts.:
.Either functional conflicts or major negative impacts occur;
these impacts are difficult to reduce by apélying mitigative
measures. It is most likely that the project will be revised
dbased on this factor, or that major conditions will be applied
40 alter the situation before any approval could be expected.

Lompatibility Factors

ﬂhese factors are divided into three general categorles - Water
Related Uses, Upland Uses, and Ownership. Each of these general cate-~

;gorles is broken down into specific uses and situations which occur.
Only those factors which are actually occurring in the same location

of the aguacultural proposal are used; particularly in the case of
Upland Uses, it would be expected that only those uses in close prox-

'~ imity or having a directly affected view would be analyzed.

There are 13 Water Related Uses which have beén identifieé.' These are

"1ases which typically occur orfcan be expected to occur at various in-

tensity and frequency around Island County. Different characteristics,
as well as requirements for their cod%inued enjoyment, exist for each
one. Some of these uses are very compatible with certain types of
aquaculture; others cannot exist in the same waters. Trade~offs must
be made between these uses and aquaculture; in some instances guidance
can be derived from nafural factors; sometimes the natural resource

~ - 77
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. factors favor aguaculture, other times other water- uses.

Upland Uses are generaliy thought of as the existing activities that

 are on-going. However, the potential long-range land uses as indicated

by the Comprehensive Plan, . and the allowed uses under the Zoning Code
and Shoreline Master Program must also be considered. These land

-azses are divided into 7 categories, with one of them "Residential",

‘heing‘furfher subdivided into 6 more categories. These uses generally
fit the existing and expected uses in the County.

"The third area is Ownership —-- this factor describes the owner of the
“wmplands and the tidelands above the project. Ownership falls into

three categories =-- the applicant, some other private party, or the
spublic.

_Each of these 31 categbries has been rated on the scale from_Compatible‘

to Incompatible. There are specific criteria which are used to make

these evaluations. In the following section, the criteria for each

-s0f the compatibility factors is listed. The criteria are listed in

~order of their importance.

Water Related Uses:

Maval Operations . _
These are areas where the U.S. Navy conducts on-going activities or

" uses the area for periodic exercises. A high level of marine and/or

‘air-based operations would be expected.

Criteria: S . )
1. Areas where Navy ship activities occur are incompatible
with any methods which restrict navigation in any way.'
2. Wﬁere bomb-run practice occurs and the placing of targets
is necessary, aquaculture tech;iques which interfere with

any navigation is incompatible.

Navigation/Anchor Buoys

This factor encompasses the commercial navigation that occurs around

T - 8
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Island County. This includes shipping lanes, tuéboat hauling of
bulk cargoes, and public transportation in the form of ferry service.

. .Docking, loadlng, and unloading facilities are an important aspect
of this use.
. Criteria:

= Aquaculture is incompatiblé with those aresas which are
regularly used for handling, loading, and unloading of industrial
and commercial cargo. ' '

:2- Shipping and tugboat lanes as defined in the Washlngton

" Marine Atlas are incompatible with many of the various forms

©of aquaculture.

Commercial Fishing

" Commercial fishing falls into three categories —- salmon, bottom—

Fishing, and herring fishing. All three of these classes utilize

nmet fishing as the primary means of collection.
 Criteria: ' '

1. Aquacultural methods which do not interfere with boat move-
ments and the use of nets in fishing are compatible with com-

. mercial fishing. . )
2. Any agquacultural projecf which alters the natural character-
-istics of the waters so that fish species (of commercial impor—
Htance) would be driven away is incompatible with the commercial
'iﬁshing industry. o '

Sport Flshlng

‘Both salmon and other species are heavily flshed for by sport flsh-
erman. The season, time of day, and stage of the tide all have an

effect on sport fishing; however, there are locatlons which are

heavily utilized by fisherman.

Criteria: _ _ _ ' _

1. Maps indicating heavy sport fishing areas (both in the
.Shoreline Management Program and }n the Washington Marine Atlas)
‘should be analyzed to determine the possible conflicts with aqua-

culture methods. Boat access to these areas should not be

restricted by aguaculture. Aquaculture methods which restrict

- q
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.Recreational Boating

trolling and interfere with fishing lines are not compatible
with sport fishing locations. ' "

L d

This activity consists of sport, power and sail boating activities.
these activities may be concentrated around a particular recfeational
area, or may be a result of nearby boat launches or narinas.
Criteria:
l;' In areas of heavy recreatlonal boat usage, aquaculture
methods which interfere with surface navigation and cannot .be

conditioned to not interfere are classified incompatible.

Moorages/Marinas

A number of moorages/marinas currently exist throughout Island County,

most of which are private for the use of residents or club members.

These range from small piers and docks with a few spaces to marinas
‘which have upwards of a hundred berths. It can be expected that a

great amount of recreational boating will take place in areas sur-

rounding moorages and marinas. ‘ |

Criteria:
1. Aquacultural methods which interfere with large scale boating
by restricting the use of the surface waters should not be allowed.
2. Aquacultural methods which require a large numher of tender
‘vessels to be in an area for long periods of time would be deemed
to be somewhat incompatible or incompatible with moorages and
marinas. | ’ i .

Nearby Boat Launch Facilities

‘These sites are generally publicly owned and malntalned facilities
. which are used to launch trailered boats. Depending upon their loca-

tion, the number of boats launched ranges from very few to scores on
the highest use day. Many of the same characteristics of recreational

'boating and moorages and marinas apply to these facilities also.

Criteria: .
1. Aquacultural activities which restrict surface navigation
~are incompatible with boat launch facilities if they restrict

access directly in front of the boat launch.

i+ — (O
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2. Aquacultural'methods which ‘cause a hazard to low draft
recreational boats which would use public boat launch facilities
should be rated incompatible or should be conditioned so that '

any danger to recreational boaters is minimized. . kﬁ/“

" Recreational Scuba Diving

Recreational scuba diving normally occurs in areas of significant

' historical interest (locations where shipwrecks or other incidents

have occurred), or in areas where there are natural caves or other

natural areas which create significant interest. This use is normally

indicated\by boats and diver marker buoys.

Criteria:
1. Agquacultural methods are incompatible if they interfere with
_sCuba divérs access to historical locations.
‘2. Aquacultural methods which rely on diving for their harvest
are incompatible with areas which are heavily used by recreational
scuba divers. At the same time, areas which are being used for
aguaculture which rely on diving as a harvesting method should be

" restricted from recreational scuba diving use.

Public Beaches
Public beaches are normally associated with State and/or County Parks.
These beaches can be either sand beaches for swimming or rocky/gravelly

‘beaches which are used for the enjoyment- of the.environment and walking.

Criteria: . _
1. Any aquacultural method Wthh 1nterferes W1th sw1mm1ng or

_the use of shallow waters off public beaches is lncompatlble w1th
the public beach use. '

‘2. Aquacultural methods which require placement of soils or

other formations within the intertidal areas along public beaches
should be restricted. o / |

3. Aguacultural methods which create a high'visibility‘type of
structure near the shore of intensely used public beaches are
somewhat incompatible or incompatible. Conditions on the aqua-
~cultural method which reduce their visibilty may make these methods

more compatible.

T —
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Environmental Monitoring/Test Areas

These areas are used for educational and research projects. . Informa-

-tion_gained.from these areas is used in order to ensure that the

knowledge will be there to determine the best use of the State of

Washington's marine lands and waters. The data which is acquired is

normally based on a study of a completely natural area.

- Criteria:

1. Aquacultural activities should be allowed which do not upset
the balance of the natural resources of this area, all other
aquacultural activities which cause a change in the local eco-

system are incompatible.

Log Rafting

iog rafting areas are utilized by the timber industry for making rafts, -
sorting logs for transportation to mills, and overnight storage where
the log is not transported to its final destination in one day. Water

areas utilized for log storage are usually near mills, in ports or at
dumping sites and normally involve short~term storage areas only.
Criteria: o . ' .
1. Because of their bulk, log raﬂﬁng and any surface aguacultural
- methods are incompatible. ‘ _ A
2. Because certain areas have the hatural resources to-support»
:specific aquacultural methods, log rafting may be prohibited in
those,areas in order to protect the aquacultural industry..

Sewage Outfalls

. There are many sewage outfalls, some of which are from municipal treat-

ment plants and generally ocutput a great deal of treated material into
the waters; others of which are very small outfalls with a ﬁery low
output. Discharge in any substantial volumes is generally £felt to be
a limiting factor to the water quality of the area. '
Criteria: : » . ‘ _
1. Aquacultural methods are incompatible in any waters within
1/4 mile of substantial sewage outfall.

R J
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. Pipelines and Underwater Utilities'

‘These utilities connect Island County with the mainland to either the
east or the west. These utilities could be power or phone connections,
or could be one of the proposed o0il pipelines. As was stated in the
Environmental Impact Statement for the oil pipelines, it is expected
that with oil pipelines there will be chronic minor spilis and would
be some probability of a major oil spill. o
Criteria: _ '
1. Agquacultural methods are incompatible in areas surrounding'
the proposed oil pipelineé. Conversely, areas designated as
-having a high aquacultural potential should not have oil pipelines
‘built in those areas. o .
2. Agquacultural methods which use mechanical means or which
- affect the substrata to any large extent are incompatible with
mnderwater pipelines or utilities. Aquacultural methods which
8o not affect the substrata are generally compatible or.somewhat :
compatible with underwater utilities. - ' h

UPLAND USES

Residential Uses | |
Residential uses are broken into three densities categories and two

bank height categories in order to more specifically address the com-
patibility of agquacultural methods with the residential development
that currently exists in Island County. The three density categories
are Low, Medium, and High. Low density is defined as one unit per
2% ‘acres (.4 units per acre) or less. Low density areas are charac-
terized by single-family dwellings on large parcels of land. Medium
density in Island County is defined as residential dwelling between
one unit per 2% acres and up to 2 units per acre. This comprises many
older plats which were subdivided into 1 acre lots and some of the ’
newer plats which are approximately 2 units per acre. High density is
ot

- &
any development over 2 units per acre. TheseAprimarily the newer plats

along the shoreline and any shoreline developments which are in the

QoI ~ '35
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" incorporated areas with sewers. The other category examined is the
"height of the bank. High bank is defined as any bank over 20 feet

high; low bank is any bank lower than 20 feet. Bank height has two

- characteristics which are examined for this study. The first is the
'vlssue of access to the shoreline and to the waters. Low bank generally

is characterized by better access and by development which utilizes -

.that access as an amenity; high bank may have access although it is

not generally as convenient and is not generally utilized as an amenity
to the same extent as a low bank. The second characteristic of bank
height is the view/visibility aspect. High bank will generally decrease

the impact of the visibility of any aquacultural use because of the
larger scale.of view. With a low bank situation, the visibility of an

‘aquacultural method is somewhat higher because of the scale of the

view as well as the pewvspective of the view. is. somewhat more closely
related to the location and height of the aquacultural method.

There are six specific categories of residential use. These are:

Low DensitY{ Low Bank _

This land use is characterized by a great deal of open space which
may be forested, a meadow, or even used for agricultural or grazing
purposes. The use of the land may be linked with the water because
of the existing low bank. Undeveloped land usually falls into this

-category.

Criteria: - ' S .
1. Areas developed at thls level are normally compatible Wlth
- most forms of agquaculture. These areas may need to be protected
if special natural areas highly suitable for aquaculture are
‘seaward of them. ' '
2. -Since little development is normally occurring in these areas,
_ the impacts of view, noise, and odor are generally not large; '

these lands would generally be compatible with agquaculture.
_ . . .

Low Density, ﬁigh Bank '
The land uses of this category are very similar to the low density,

'low‘bank.' The difference is that the interface between land and water
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is characterized by limited access.from the land to the water.
Criteria: R . B o A
l. Areas developed at this level are normally compatible with
most forms of équaculture. These areas may need to be protected
if special natural areas highly suitable for aquaculture are
seaward of them. | |
2. Views, noise, and odor would generally affect very few people
in this residential cateéory; therefore, these lands are normally
ecompatible with most aguaculture uses.

Medium Density, Low Bank |

This land use is comprised of many of the shoreline subdivisions which
rim Island County. Many of these subdivision, because of the low bank
associated with them, use recreational marine activities an an amenity.
These uses are normally characterized by.a cleared area providing

residential units with views of the water.

Lriteria:
1. Because of the views usually associated with this area, agqua—

culture uses tend to be somewhat incompatible if they can be seen
from the upland area. N _

2. Because of the large number of people upland of the aquaculture
use, aquaculture methods which require a large amount of servicing
.0or other activity, or create odors because of cohcentrations of
species or artificial feeding, would.be incompatible with this use

category.

Medium Density; High Bank - ;

. This category describes shoreline developments which cannot have ready

‘access to the water. Most of these developments use as their main
amenity the views created by being atop a high bank. These developments
usually create a xelatively large concentration of people.
Criteria: . : 'f
1. Large scale aguacultural methods which are highly wvisible from
the bank above would be incompatible or somewhat incompatible.
_2. Aquacultural methods which would cause major enﬁironmental
impacts or cause changes to the marine environment which would

create an erosion potential along the high bank area would generally

sraenie
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High Density, Low Bank _
This residential use -is characterized by 2 units to the acre develop-

ment or more along the shoreline. The most recent plats which are.
. developed at 12,500 square feet or older plats which are developed

at that level or smaller lots would fit into this high density cate-
gory. With the low bank providing easy access to the marine environ-

ment, it can be expected that these developments will cause a great
. deal of activity on the beaches and tidelands in front of them..

Criteria: .
1. Because of the high intensity of activity expected with this
ﬂdevelopment, .aquacultural uses whlch use tidelands or are close
4in to shore will be incompatible.
2. Views, noise, and other perceptions of upland residents which
make aquaculture distasteful cause most agquacultural methods to
de incompatible or socmewhat incompatible with this category.

High Density, High Bank ,
This use category has the same den51ty as the previous one; however,
because it sits on a high bank view is somewhat more important than

access and use of the tidelands and the beach.

Lriteria:

1. Aquacultural methods whlch are highly visible to large numbers
©f people in these developments will be incompatible.

2. Aquacultural methods which create a large amount of activity,
‘moise, and have high service requirements for artificial feedlng

‘aSSOClated with them w111 be 1ncompat1ble.

Commercial

This category usually describes retail business or small retall shop~-
Ping areas. It also would be the clagsification that community busi-
ness centers and central business districts would fall. The intensity
of use can range from very intense to a vefy low level of commercial

user Wholesale and other commercial uses also fit into this category.

T - (L
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1. Commer01al spaces which are dependent upon view will have
-visible aquacultural methods classified as somewhat incompatible -
or incompatible. : | '
2. ‘Other commercial spaces will be rated as incompatible only
with those aquacultural uses which directly affect, through either
nqise or ocdors, the level of activity that goes on in the commer-

- cial space.

industrial

Industrial areas are those areas where light manufacturing and heavy
commercial development will exist in areas which are designed to har-
monize with natural surroundings of the local community. In Island
County these areas have typically been created in light industrial
parks in several locations around the County.
Crlterla.
1. Industrial areas Wthh do not create a large amount of run-
off or waste which goes directly into the water will be compatlble
with aquacultural uses.
2. Aquacultural methods which have the least amount of natural
system impacts will be deemed compatible; all other aguacultural

methods. will be somewhat compatible.

M_Agrlculture _
" “Agricultural use areas are those areas which have productlve soil and

‘which are currently being used for the raising of crops, grazing, or

other agricultural uses.

Crlterla.
.1l. Since aquaculture and agrlculture are very 51m11ar uses,
aquaculture will be compatible with all agricultural land. Areas
which are extremely well suited by virtue of natural resources
for aquacultural production may be protected from upland encroach—
ment by leaVLng uplands in the agr1cultura1 land use.

Forestrz

Forest uses are those areas in the Gounty which are under forest

T - 72
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' management in order to create a long term return from logging.

Criteria: - P

1. Because forestry uses are a sustained yield type of land
use activity, aquacultural uses will have minimal impact on
the forest use. Therefore, agquacultural uses are compatible

with forestry uses.

"Parks/Recreation

Park and recreation areas are defined as open spaces and parks dedi-
cated for recreational purposes which may be currently maintained as

‘public or private facilities. The activities at these parks méy be

upland related or may be focused on the marine environment.

- Criteria:

1. Parks which have activities that are focused on the upland

area with little focus toward the marine environment will be very
compatibje with aquacultural uses. .

2. Parks which are "view parks” will be compatible with those
aquacultural methods which are not highly visible, and incompatible
with those aquacultural methods which are highly visible. |
3. Parks which have activities which are focused upon the tide-
lands and/or marine environment will be incompatible with those

- aquacultural methods which create a great deal of development

"or view blockage near the shoreline.

Federal . : _ v
Federal lands are largely military properties which are currently

located within Island County.

Criteria: . ‘
1. Aquacultural methods are normally compatible with ‘all Federal
lands; however, the»federal Government will have the final deter-
mination,as to the use Qf'waters off these Federal lands for aqua-

cultural purposes. .

T — e
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' The ownership of the uplands and the tldelands is normally a very
’ crltlpal‘factor in determining the compatibility of the aguacultural

method. Ownership has been divided into three categories for both

the uplands- and the tidelands; either the applicant proposing the
aguaculture owns them, another private individual or group, or they

are held in public ownership by either the éity, county, state, or
federal government. Obviously, the most desirable situation is when
the=a§plicant owns both the uplands and the tidelands. Other situations
‘have various 1evels.bf compatibility for different methods of aqua-

~culture.

Tplands - - : . | .
The ownership of the uplands refers primarily to those lands directly
above the location of aquaculture. However, in some cases because of

wiew orientation or other miscellaneous factors other portions of the

uplands must also be examined in order tozktermlne the overall com—-
patibility ratlng. '

Criteria: o
d. PFor those methods which have little or no environmental impact
and/or are not;visible from the shoreline, on a case-by-case

‘basis they may be found compatible with any of the uplands owner-
ship categories. : '
2. Those aquacultural methods which cause major negative environ-
mental impacts or which cause views to be disrupted from upland
properties will be incompatible or somewhat incompatible with other
private ownership, and will be somewhat incompatible or somewhat
cnmpatlble with publlc upland ownership dependlng upon the use of
the public lands. | ‘ .
3. Those aquacultural methods whjch utilize intertidal waters
#Will be somewhat incompatible or incompatible with private owner-
- -ships other than the applicants. '

Pidelands

- Tideland ownership should most desirably be in the hands of .the appli-

cant. However, it is recognized that other private parties as well as

W — (9



- the State of Washington will also own tidelands. " Aquacultural methods
may be utilized in these tidelands or in the waters off these tidelands
depending upon impact that the agquacultural use has on the tidelands.

~Crlter1a.
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1. Aquacultural methods which are off tidelands owned by the
applicant will be compatlble. '

2. Aquacultural methods which utilize 1ntert1dal waters w1ll be
>incompatlble when a private party other than the appllcant owns

these tidelands. When the State of Washington owns these tide-
lands, they may lease to the applicant these tidelands for agua-
cultural uses, in which'case the use will be compatible. When
these publicly owned tidelands are utilized for parks or recrea-
tional purposes aquacultural methods which use intertidal waters

or are close into shore and are highly visible will be incompatible.
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USE_OF THE COMPATIBILITY MATRIX . - . " =~

The compatibility matrix is intended as a guide in assisting decision-

-makexrs in determing whethar a proposed aquacultural project should
- be épproved, approved with conditions or revisions, or whether it
should be rejected. The compatibility matrix will also allow the
" decision-makers to determine which, if any, of the compatibility fac-

tors are most important or are most incompatible with the'aquacultural

“method, and will then assist the decision-maker in clarifying in his

own mind what type of cpnditions or mitigative measures might be im-
posed upon the aguaculturist in order to make that project more

_gompatible with the surrounding community. Although general guidance

can be derived from this matrix, scoring cannot be done using this
method. Even though a given project may be found to be compatible in
a number of the 21 factors, it does not hecessarily follow that it

- will be approved. The factors whichhave been designated as incom-
-patible may in a particular instance be the more important factors;

-therefore,'the aquaculture proposal may be rejected or may be heavily

oconditioned before it is allowed.

¥or any specific project the compatibility matrix may be used to arrive

at four ratings. Although there are 21 actual compatibility factors,

amany of these factors will not apply to every project. Each project

must be rated only on the factors that do apply, i.e. each of the
-aquacultural proposals will only be seaward of 6ne upland use. Many
©of the aquacultural uses will be found to have both compatible and
Aincompatible characteristics with the upiands and water surrounding
it.” This matrix will allow the decision-maker to objectively deter-
mine which of those factors the aguacultural method is compatible
and and which of those factors it is incompatible with. Through the
use of this matrix and further use of the proposed regulations as
outlined in -this study, the decision maker will then be abie to '
determine whether the agquacultural use is acceptable and what conditions

can and should be applied.
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As is.very obvious, the compatibility matrix will change in the
future. WNot only will the compatibility factors expand because of
additional land use designations and additional water related uses

.‘that'may begin to occur in Island County which had previously not

occurred, but the number of aguacultural methods may also change
in the future. It is also possible that a different judgment of the
compatibility between any given use and any given agquacultural method

‘may be made after actual experience. As a wider variety of aqua-

cnltural methods are put into effect in Island County and as more
aguacultural locations are utilized around Island County, County staff
as well as the citizens of Island County will begin to realize the
*rue ramifications of aquactltural uses. As this occurs, ongoing

-finput should be taken by the ataff in order to continually re-evaluate

the compatibility of various aquacultural methods with various upland
anfl water uses. It may be found that compatibility ratings change

.40 become more compatible. as aguacultural methods are carried out and

 Found to be not very damaging to the enviromment both physically and.

socially to the human environment. However, in other instances it may
be found that aguacultural methods, particularly if they proliferate,
ail]l become much less compatible with areas because the impacts were
mot able to be known until a full scale aquacultural experience was

_&kuown.

It may be that there is an upper limit to the'amouht of aquaculture
athich is acceptable to the public, as well as an upper limit to the
anmount that any body of water can handle without upsetting the local

 ecosystem. It is recommended that every two years the Island County

Planning Department review the compatibility matrix, review the num-
ber of aquaculture proposals which have been evaluated using this
compatibility matrix, and make a report to the County Commissioners
in order to determine the feasibility of maintaining or changing the
<ompatibility matrix and the evaluation system which it results in.
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VIII. POLICY RECOMMENDATIONS AND USE REQUIREMENTS

¥

The application of .the evaluation system which is being set up will

assist the decision-maker in determining whether an agquaculture pro-
posal falls in the most desirable natural locations, what the general
enviionmental impacts of the project will be, and how this project
will harmonize with the existing land and water uses and character-
istics. These are only a part of the objectives of this study;
yecommendations to the Shoreline Master Program's Goals énd Policies
are also to result from this project. This chapter addresses these
issues by recommending certain policy changes and additions and use
requirements which Island County may wish to amend to their Shoreline

Master Program.

“The eight elements of the Shoreline Master Program are all-encompassing;
they define the parameters of the shoreline uses succinctly and directly
Each element has a'goai which represents the long-term direction that
Island County's citizens wish to see carried out by this program.

These goals adequately reflect the multipurpose approach that Island
County has adopted in dealing with shoreline development. This docu-
ment will rather deal with policies. Policies are more reflective of
situations which arise than a general objective statement, such as a

goal..

The policies proposed are those that have been arrived at based on a
thorough analysis of the issues which have been raised in the past
(cause of this study) and those which were determined during this
project (result of this study). These policies refléct Island County's
attitude toward the emerging industry of aquaculture - how, where, and

‘why it should be approved or disapproved, and what conditions should

be imposed if it is approved.

“The following policieé could be amenéed to the Shoreline Master Program
in a variety of places. Rather than reduce flexibility by recommending
a specific location within the program, the policies are listed in
this document to be used by the County in a manner as they see.fit.

T — A
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The locations in the existing documents (Comprehensive Plan - Plan-
‘ning Policy and Shoreline Master Program) where aguaculture is

mentioned are listed in Appenaix B - reference to Island County
Plan and Program. These policies could be placed at any of these

' spots as appropriate.

_Aquaculture Policies

l) To provide an evaluatlon and decision-making system for approval-
dlsapproval of aquaculture proposals which:

A) Implements the intent of aquaculture related goals and
policies of the Island County Comprehensive Plan;

B) Implements the intent of aquaculture related policies of
the Island County Shoreline Master Program;

C) Establishes predictability, consistency, and equity in

: ‘the approval process;

D) Protects both public and prlvate interest in the utiliza-
tlon of matural resources, including the malntgnance of
quantities of existing species and diversityvof species within
+the marine ecosystem. ' '

2) Aquaculture projects will be encouraged in those areas and sites
deemed compatible with existing and planned adjacent uses with

»EXJStlng and planned adjacent uses.

3) Aquaculture projects will be discouraged in thise areas and 51tes

‘ deemed incompatible with existing and planned adjacent uses.

4) Aquaculture projects which exist will be encouraged to continue
by discouraging changes in upland uses which would cause either .
human intrusion on or environmental degradation of the area where

- aguaculture is on-going. - o '

5) The State Noise Ordinance tRCW » ) "and all other pertinent
existing codes and ordinances will be utilized in the evaluation

of each aquacultural project proposal.

- 8) Any'approval of an aguaculture project may be conditioned by

' reguirements deemed necessary to mitigate adverse environmental
impacts. o .
7) .Dlsapproval of aquaculture projects may result if it is determlned

YOl - 2>
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B)

that adverse environmental impacts cannot be suffiéiently miti-

gated in the judgment of the Island County Board of Commissioners.
Disapproval of a project may result if the environmental review

‘process indicates that the aquacultural method clearly diminishes

the natural productivity of a marine area.

: o

Agquaculture applicants will be required to submit an operations
Pplan with their application which specifies:

' = specie(s) to be reared

A0)

A1)

— aguaculture method(s)
— site plan {(depicting all physical improvements pertinent
to the proposal) '

- schedule, method, and type of feedlng (if applicable)

- manpower/employment

—~ harvest method and timing .

— wother pertinent information from seabed lease application
{specified by Planning Dept. at pre-application conference)

- listing of all permits required by other state, local, or
Ffederal agencies.

-Aquaculture project approval will be based upon compllance with

the prOJect operatlons plan as submitted. '

If, in the opinion of the Planning Director, changes in the

aperations plan alter the character, impact, or compatibility of

“the project, the Director may require the applicant to rerappiy

for an amendment to the original operations plan. Operation plan

.amendments will be processed in the same manner as the original

proposal

The Planning Director, or his agent, is empowered to perlodlcally

inspect aguaculture operatlons to assess compliance with their
operations plan and the conditions of permit approval.
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PROPOSED USE REGULATIONS o

1)

©2)

3)

5)

4)
" adjacent shorelines.

In addition to policies, the study has also.identified a number  of
use regulations which seem relevant to add to those which already exist.
- The following additional use regulations are proposed: ' '

Aquacultural activities shall be spaced approximately 450'-500"
apart in situations where the scale of aquacultural activities

" could be a major visual intrusion on. an area.

Agquacultural methods shall not be allowed which cause an undue
amount of siltatipn ;, substrate displacement, or dredging in
areés which have high concentrations of residential development.

Aguacultural activities which require large amounts of con-

.struction with resulting environmental impacts shall be phased.
Aquaculture development shall not be such to cause erosion along

\

Addition to existing Use Requirement (2): In instances where
sﬁbmerged systems are used, a draft of 10' minimum shall be
provided in areas of recreational boating. In areas where
commercial or naval shipping occurs, systems should be submérged
to a depth of 10' past the maximum draft of any vessel expected

to use this shipping lane.
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